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1 INTRODUCTION/OVERVIEW 


itten for users AED 767, 512 and 1024. 
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applies on y to y; otherwise, whatever is 
written applies to both the AED 512 and the AED 767. In this chapter, the system 
architecture is discussed from a logical or signal flow point of view. An overview of 
zoom, pan, and other special system features is provided. 


Chapter 2 discusses the specifications on performance of the terminal, its interface 
with a host, and the monitor. 


Chapter 3 contains detailed directions for unpacking, for physically inspecting, and 
for installing a new terminal and monitor. The chapter ends by giving some simple 
tests designed to help verify that everything is working as intended. 


Chapter 4 describes the keys and indicator lights which are needed for interactive 
graphics and for programming the terminal in the local mode. This chapter also 
contains a table of ASCII character codes. 


Chapter 5 treats in detail each of the Terminal Command Protocol (TCP) commands; 


there are approximately 100 of them. Many of the commands are illustrated by 
examples. 
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1.1 APPLICATIONS AND FEATURES — 


The AED Color Graphics/Imaging Terminal is a powerful tool for displaying 
data in a variety of applications. This chapter will provide an introduction to, and 
overview of, the terminal features, system architecture and theory of operation. 

One large class of applications uses the terminal as a computer peripheral for display 
and modification of images. High speed development of complex multi-colored images 
is made possible by transfer of data from a host computer through the direct video 
memory access (DVMA) port in the terminal. 

Another large class of applications uses the AED 512 or AED 767 as a telecommuni- 
cations terminal connected to a remote host through an RS232-C interface. Keyboard 
and joystick inputs are integral to the terminal, and a graphics tablet is readily 
interfaced and commonly used. 

Outstanding features of the AED 512/767/1024 

> Wide variety of colors and intensities available 

> Horizontal and vertical scrolling 

>» Independent, wide range zoom on horizontal and vertical axes 


> Unrestricted polygon (closed curve) fill 


>  Superoam® (panning over images significantly larger than full screen size), 
firmware and software selectable. (512 only). 


> Single pixel addressability via host computer, keyboard, joystick, or tablet. 


> Three selectable cursor shapes; blink colors selectable among any eight sets of 
two colors - blink rate also selectable 


5 (GREENLINE GRID ON 1024) 


(767 AND 1024 ONLY) 


> Serial and parallel data transfers, direct memory access, and run-length encoding 
for programming efficiency. 


> Hardware self-test 
> Documented and warranted software 


> Low cost, high performance 
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The desk-top AED Color Graphics/Imaging Terminal is comprised of two 
mechanical packages: the terminal and integral keyboard (base unit); and the monitor 
(upper unit). They are interconnected by cables carrying red, green, or blue video 
signals. The rack mountable terminal configuration has a separate, detachable 
keyboard. 


The terminal operates in a Local Mode or in a Remote Mode. In the Local Mode, 
alphanumeric and graphic operations can be entered through the keyboard and the 
joystick. Depressing the key titled LOCAL, just after powering up or resetting the 
terminal, prepares the AED 512/767 to receive keyboard inputs. An underline alpha- 
numeric cursor appears at the upper left-hand corner of the screen; its color is red on a 
black background. The characters, as typed, will appear on the screen in upper case 
(AED 512 default condition), each in a 7 x 12 dot matrix. 


In the Lower Case Mode the operator may enter lower case characters and makes 
the keyboard operate like a familiar office typewriter. For exams: a capital letter is 
obtained by depressing SHIFT a d th ! Ae ale ee tat oe the 
AED 512 is UPPER CASE and: S7 is LOWE 


y L O 2 4 

If the operator depressed the ESC (Escape) key, the terminal lights the INTER- 
PRETER indicator and enters the Interpreter Mode. In this inode, ASCII characters 
from the keyboard are interpreted as command function codes and arguments, 
performing functions on the screen consistent with the Terminal Command Protocol 
(single character alphas, binary numerics). The user may also change the encoding 
scheme to a “three character mnemonic” mode of operation. This is less efficient 
because of the greater number of key-strokes, but the commands are easier to remember. 
Several forms of arguments are selectable such as binary, decimal and hexadecimal. 


The terminal may be connected to an external Host computer, either by a serial line or 
through the parallel DMA channel. Operating over a serial line, the terminal may be 
connected to a local computer or, via a modem, to a remote time-sharing computer. 
Communication rates range from 300 to 19,200 baud and higher (WITH AN EXTERNAL 
CLOCK REFERENCE). 


1.2 SYSTEM ARCHITECTURE 


1.2.1 Communications 


Referring to the system architecture drawing (Figure 1.1 ), the Host and Auxiliary 
RS232-C serial ports are shown on the right hand portion of the drawing. Number | is 
the Host port; number 2 is the Auxiliarv port. he baud rates for both ports are 
ndependently settable a) fro:n the Communication DIP switches on the rear of the terminal, 
I) from the keyboard in the Interpreter Mode, and c) from the host CPU under program 


control. 
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System Architecture 


Exploded illustration shows the logic, 
display, and interface components of the 
AED512/767. Optional OMA interfaces for 
higher throughput are available from AED 
for a variety of popular mini/micro com- 
puters. All video outputs drive external 
monitors and video tape equipment, and 
the system’s modular design permits the 
buyer to order the AED512/767 with or 
without the video monitor. 


DISPLAY DATA 
8 PATHS 


DIRECT VIDEO 
MEMORY ACCESS 
AND PARALLEL 
VO INTERFACE 


PARALLEL aa 
DMA CABLE 
UP TO 50 FEET 


Figure 1.1 
System Architecture 
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o™ A second way for a computer to communicate with the AED 512/767/1024 
| is through the parallel port shown in the lower left-hand portion of 
the system architecture drawing. This port transfers either 8 bit 
bytes or 16 bit words in parallel at a high rate. Imaging applicat- 
ions normally require parallel transfers because of the large amounts 
of data needed to create an image. The parallel port requires a flat 
ribben cable connected from the back of the terminal to the host 
adaptor card. AED has available parallel interface adaptor cards 
(also called Direct Memory Access cards) for computers manufactured 
by Digital Equipment Corporation. 


All data transfers and functions of the AED 512/767/1024 are 
controlled by a 6502A microprocessor with the associated firmware 
and memory (RAM and PROM). The 6502A has a cycle rate of two mega- 
hertz. PROMS are used for firmware while RAMS are used for temporary 
buffering and storage of user microcode, down-loadable from the host. 
The 6502A bus connector is available to the user. The hardware 
within the AED terminal has been optimized to speed graphics gener- 
ation and video refresh. 


Various forms of communication between the terminal and the outside 
world are depicted in Figure 1.2. 


Fons 1.2.2 Video Storage 


Data entered through the channels mentioned above are transferred through the video 
memory bus switch and the write mask into the video memory planes. If all mask bits 
are set (“set” means "enabled" ‘) and all 8 video memory planes are installed, the 8 
bits transferred through the write mask enter the memory planes. These 8 bits provide 
a choice of “two to the eighth equals 256” colors from a palette of “two to the 
twenty-fourth” or 16.8 million. The video screen is refreshed from the contents of the 
video memory planes, through the read masks and the color lookup table (red, green, 
and blue maps). The digital signals are converted to analog by the video DACs, and 
the video synchronizing signal is added to all the video analog outputs. If all read 
mask bits are set, the contents of all 8 video memory planes are transferred into the 
color look-up table. Under microprocessor control, each of the color map signals (red, 
green, and blue) would earlier have been set to values in the range 0-255 decimal. The 
resultant analog video display signal is created by mapping of the video memory 
contents through the color map settings. 


The write mask can be programmed to prohibit a particular bit or bits being trans- 
ferred from the video memory bus switch to the video memory. There is one write mask 
bit per memory plane, i.e., the mask is 1 x 8 bits. Likewise, the read masks can be 
programmed to prohibit the output of the various video memory planes from addressing 
the color lookup table. These write and read masks enable the user to selectively write 
into and read from various video memory planes. One example is to have multiple 
images in sets of memory planes which are consecutively displayed on the video 
screen. This is one form of animation. If four images are to be sequentially displayed, 
r™~ then the first image can be written into memory planes 0 and 1, the second image into 
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External Communications 


memory planes 2 and 3, the third image into memories 4 and 5, and the fourth image 
into memory planes 6 and 7. By selecting memory planes 0 and | for a number of video 
frames, while masking out during the read cycle memory planes 2 through 7, only the 
first image will be shown on the screen. Next, memory planes 2 and 3 would be shown 
while memory planes 0 and 1, 4 and 5, and 6 and 7 are masked out, etc. 


1.2.3 Zooming The Display 


Zooming, or magnification of the display image, is accomplished by a process called 
pixel replication. At zoom X1, a pixel in video memory is equivalent to a single dot on 
the video screen and a dot consists of the usual microscopic red-green-blue triad 
employed in standard commercial TV’s. When zooming, a pixel in the memory is 
visually extended both vertically and horizontally on the display so that a zoom X5 
causes a pixel in the video memory to occupy a “5 dot by 5 line” area on the video 
screen. Likewise, a zoom X16 (the maximum available in the AED 512/767) has a “16 
dot by 16 line” presentation for each pixel from video memory. Areas zoomed off the 
screen can be displayed by panning. 


Additional flexibility is provided by the capability to set the X and Y zoom factors 
independently, under program control. Identical zoom levels in x and y are keyboard 
selectable by depressing special ZOOM IN and ZOOM OUT keys. 


1.2.4 Panning the Display 


Although the microprocessor is not fast enough to directly handle video data, the 
6502A is used to set up the raster counters (hardware circuitry) which directly control 
access to the video memory planes. The contents of horizontal and vertical origin 
registers establish the upper left-most portion of the image on the video screen. Raster 
information is written to the screen from that position to higher order addresses in the 
video memory. Under zoom equal to 1, one scan line will include 512/6 58 pixels of 
information from the video memory nlanes. If the horizontal and vertical origins are 
set to 0, then the video screen will contain the full video image starting at the left most 
portion of the image. By enabling the Pan Mode, the image origin’s position can be 
moved to other than the 0 video memory address location. Thus, the image can be 
panned (moved) from left to right. under control of the joystick or by computer 
command. Please note, the AED 512 has 512 lines in memory but only 483 lines on the 
screen (RS-170 EIA Sraneata) therefore, 29 lines of video memory are not shown on 


1.2.5 Monochrome (Black and White) Output 


A Monochrome output is available from video memory plane 0. This is useful should 
the operator wish to present text on a separate monochrome monitor but not have the 
text appear on the color display. It is easily achieved by connecting the monochrome 
NTSC or CCIR monitor to the RF connector labeled MONOCHROME on the back of 
the terminal, then employing the write masks to place text only in the memory plane 0 
and not allowing it to pass on through to the color monitor. Please note that any 
scrolling, or panning, or zooming operation performed on the color display will also 


affect the monochrome output in the same manner. 


© 1422541 Cursor Control 


The cursor is controlled by the vertical and horizontal arrow keys 
as a default mode. This condition has two modes, course and vernier 
(fine adjustment). The course mode will move at 16 pixel jumps and 
the vernier is at single pixel jumps. The cursor is activated by 
deparessing "cursor" key on the right hand side of the keyboard. 


1.2.6 Joystick Input 


The joystick develops two analog voltages which are converted to digital by the A-D 
converter. By multiplexing, both X and Y position values are sent from the joystick to 
the microprocessor bus via the A-D converter. The joystick has two modes of operation 
- position and rate. In the Position Mode, there are standard and vernier scale factors 
which are selectable by one of the special function keys. In the standard/default 
scaling, the cross hair positioned by the cursor moves full scale for full mechanical 
deflection of the joystick. With vernier scaling, full scale deflection of the joystick 
moves the joystick 1/16th of the video screen width. In the Rate Mode, the cursor will 
be moving across the screen at a rate (speed) proportional to the joystick deflection 
magnitude, and at an angle determined by the angle of joystick deflection. 


1.2.7 Tracing the Signal Flow 


It may be instructive to trace the signal flow from the time a keystroke is entered from 
the keyboard or an ASCII character is placed on the serial line. The ASCII character 
enters the bus under microprocessor control and if the terminal is in the Alpha Mode, 
that character causes the microprocessor to jump to the suitable character generating 
PROM. This causes the appropriate bits to be transferred from the character generator 
to the video memory planes, thus establishing the icon at the proper place in video 
memory. Those bits are then transferred (through the color lookup table to the video 
screen) causing the character to appear at the correct position; the screen is refreshed 
so the character appears to be glowing continuously. 


If the terminal is in the Interpreter Mode, then the ASCII character will cause the 
microprocessor to jump to a particular subroutine and execute the commands. For 
example, if the terminal is in the Single Character, Non-Mnemonic, Binary Mode, the 
ASCII character “O” is the command to draw a circle at the current access position 
(CAP). Immediately upon receipt of that character, the microprocessor will become 
BUSY as noted by the indicator above the special function keys. It will remain BUSY 
until a second character, such as A (equivalent to 65 decimal), is received for the radius 
(65 pixels) of the circle to be drawn. Upon receipt of the second character, the 
microprocessor will enter a subroutine for generating the pixels comprising the circle, 
and the circle will be drawn in the current color. If this sequence is followed by an 
ASCII I (Interior Fill command), the microprocessor will jump to that fill subroutine 
and cause the circle to be filled with the current color. 
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1.2.5 Monochrome (Black and White) Output 


A Monochrome output is available from video memory plane 0. This is useful should 
the operator wish to present text on a separate monochrome monitor but not have the 
text appear on the color display. It is easily achieved by connecting the monochrome 
NTSC or CCIR monitor to the RF connector labeled MONOCHROME on the back of 
the terminal, then employing the write masks to place text only in the memory plane 0 
and not allowing it to pass on through to the color monitor. Please note that any 
scrolling, or panning, or zooming operation performed on the color display will also 
affect the monochrome output in the same manner. 


1.2.6 Joystick Input 


The joystick develops two analog voltages which are converted to digital by the A-D 
converter. By multiplexing, both X and Y position values are sent from the joystick to 
the microprocessor bus via the A-D converter. The joystick has two modes of operation 
- position and rate. In the Position Mode, there are standard and vernier scale factors 
which are selectable by one of the special function keys. In the standard/default 
scaling, the cross hair positioned by the cursor moves full scale for full mechanical 
deflection of the joystick. With vernier scaling, full scale deflection of the joystick 
moves the joystick 1/16th of the video screen width. In the Rate Mode, the cursor will 
be moving across the screen at a rate (speed) proportional to the joystick deflection 
magnitude, and at an angle determined by the angle of joystick deflection. 


1.2.7 Tracing the Signal Flow 


It may be instructive to trace the signal flow from the time a keystroke is entered from 
the keyboard or an ASCII character is placed on the serial line. The ASCII character 
enters the bus under microprocessor control and if the terminal is in the Alpha Mode, 
that character causes the microprocessor to jump to the suitable character generating 
PROM. This causes the appropriate bits to be transferred from the character generator 
to the video memory planes, thus establishing the icon at the proper place in video 
memory. Those bits are then transferred (through the color lookup table to the video 
screen) causing the character to appear at the correct position; the screen is refreshed 
so the character appears to be glowing continuously. 


If the terminal is in the Interpreter Mode, then the ASCII character will cause the 
microprocessor to jump to a particular subroutine and execute the commands. For 
example, if the terminal is in the Single Character, Non-Mnemonic, Binary Mode, the 
ASCII character “O” is the command to draw a circle at the current access position 
(CAP). Immediately upon receipt of that character, the microprocessor will become 
BUSY as noted by the indicator above the special function keys. It will remain BUSY 
until a second character, such as A (equivalent to 65 decimal), is received for the radius 
(65 pixels) of the circle to be drawn. Upon receipt of the second character, the 
microprocessor will enter a subroutine for generating the pixels comprising the circle, 
and the circle will be drawn in the current color. If this sequence is followed by an 
ASCII I (Interior Fill command), the microprocessor will jump to that fill subroutine 
and cause the circle to be filled with the current color. 
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The following is a description of the events which take place within the AED 512/767 
in the Interpreter, Single Character, Non-Mnemonic, Binary Mode of operation. The 
example used will be to draw a white vector from cursor location number 1 to cursor 
location number 2. to cursor location number 3... The following sequence of keys are 
depressed to achieve this drawing: 


RESET (Clears last pending command) 

RESET (Full RESET initializes terminal) 

LOCAL (Ignores external inputs from host) 

ESC (Escape causes terminal to enter Interpreter Mode) 


C (Change color) 
CTRLG (Color 7 decimal white) 
CURSOR (On) 


[Move joystick to position cursor at Location 1] 


SHIFT SPACE (Beginning point of Vector) | 
[Move joystick to position cursor at Location 2] 


SPACE (Vector written to new cursor location) 
[Move joystick to position cursor at Location 3] 


SPACE (Vector written to new cursor location) 


The first RESET cancels any previous pending keystroke action. The second RESET 
causes the terminal to go to the initializing mode which clears the screen, clears all 
temporary registers, conducts a check sum on the microprocessor memory, and posts 
the terminal signature, in red, in the upper left-hand corner of the screen. All 
operations including RESET are under control of the microprocessor. LOCAL causes 
the AED 512/767 to be isolated from any external host computer or auxiliary plotting 
device. ESC causes the terminal to go into the Interpreter Mode, such that any 
subsequent keystrokes will not be printed on the screen, but instead, will cause the 
microprocessor to enable various terminal operations. At this point, the INTER- 
PRETER light will be lit. C is interpreted as a “change color’ command to the 
microprocessor which causes the BUSY indicator to light. This sequence begins with C 
and must be followed by one more character designating the color to be selected; 
CONTROL G is equivalent to decimal 7 (from ACSII chart, Chapter 4), thereby 
selecting color number 7 which is white. At this point, the BUSY light extinguishes 
and the microprocessor is awaiting a new series of commands. 
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Depressing CURSOR informs the microprocessor that the user wishes to display the 
default cursor (green X) on the black (color 0) screen and have control of the position of 
that cursor with the joystick in the Position Mode. The cursor will now appear on the 
screen at some location depending upon the joystick deflection. Manually moving the 
joystick will cause the cursor to move about on the screen. This happens because the X 
and Y voltages developed by the joystick potentiometers are processed by the analog- 
to-digital converter, multiplexed, and then used by the microprocessor to control cursor 
position. The analog-to-digital converter is a dual-slope, integrating digital voltmeter 
type which accepts each analog voltage from the joystick potentiometers and converts 
it to a binary output. X and‘ Y digital values are received by the microprocessor and 
used to draw the cursor in green into the video refresh memory. The original contents 
of the video memory, now occupied by the cursor symbol, are temporarily stored in the 
microprocessor RAM for subsequent replacement after the cursor is moved to a new 
location. The microprocessor also changes the current access position (CAP) in video 
memory to the coordinates of the cursor center. Manually moving the joystick to a new 
position causes the cursor to move to a new location on the screen. As the cursor 
sweeps across the screen, it is actually shifting through video memories; the pixels 
(bits) in video memory are temporarily stored in RAM, then replaced in video memory 
when the cursor moves to a new location. 


1.2.8 Superoam® (Does not apply to AED 1024) 


SUPEROAM is the trademarked name for the AED 512 terminal-unique feature that 
allows the display of a software or keyboard selectable portion of an image larger than 
full screen size. This is a very important attribute of the AED 512 which can be 
employed to advantage in computer aided design (CAD) applications. For example, a 
scaled replica of a B size drawing (11 x 17 inches) in an area measuring 512 pixels 
vertically and 1024 pixels horizontally can be written into eight memory planes. See 
Figure 1.3. The planes are configured into 2 adjacent stacks of 4 planes, each 512 x 512 
for a total of 1024H x 512V pixels in area, with a total of 4 bits in depth (16 colors). By 
panning this image across the screen, 512 pixels horizontally, 483 lines vertically can 
be viewed as the “window” appears to move across the B size drawing. The advantage 
in having the 1024 pixels horizontally is to obtain more resolution than can be 
obtained with a single stack of 512 x 512 bit memories. However, since the 2 adjacent 
stacks of memory are only 4 bits deep, the number of colors available in this 
configuration is considerably less (16 versus 256) than if all 8 memory planes were 
stacked in one column. The programmer may utilize a ieee Ls among image size, 
resolution, and number of available colors. 


The implementation of this feature, SUPEROAM, is achieved by initially writing one 
512 x 512 x 4 bit image in the left-most four memory planes (stack A). This can be 
achieved by using the write masks to allow the first image to appear only in memory 
planes 0 through 3. When the first 262,144 (i.e., 512 x 512) bits are written into memory 
planes 0 through 3, the write masks are altered to allow the next image to be written 
only into memory planes 4 through 7. At this point, two completely separate images 
representing a B size drawing are written into Stack [and Stack IJ memory planes. 
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SUPEROAM® 


B SIZE DRAWING 


VIDEO MEMORY 


STACK |} STACK tt 


CONCEPTUAL MEMORY PLANE STACKS 


DISPLAY 


JOYSTICK 


(This page does not apply to AED 1024) 


Figure 1.3 SUPEROAM® 


The read masks are now used in the refresh (viewing) cycle to allow the B size drawing 
to be panned across the screen in a 512 dot horizontal x 483 line vertical array. 
Presuming that the horizontal origin is 0, the leftmost portion of the B size drawing 
from Stack I will appear on the screen. If the pan button is depressed and the joystick 
is moved to the left, the image will move to the left, and as the raster process sweeps to 
the right, the image from Stack IJ will enter the screen at the right. When 512 pixels on 
a scan line are presented on the screen, the sweep process is completed for a total of 
483 lines vertically. Continuing to move the joystick to the left will cause the image to 
move to the left until, at the left-most position of the joystick, only the image from 
memory Stack II will appear on the screen. 


To have a continually panning image with horizontal wrap around, the RATE key is 
depressed and the joystick is moved horizontally off-center, either to the left or the 
right, and the image will move to the left or the right at a speed across the screen 
which is proportional to the deflection of the joystick from its center position. 
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(This paragraph does not apply to AED 1024) 


Likewise, vertical panning can be achieved by moving the joystick up or down. Since 
there are effectively 512 horizontal lines in the memory plane, but only 483 lines can be 
viewed on the screen, there are 29 lines in memory which cannot be viewed on the 
screen for a given video frame. Panning will expose these remaining 29 lines at the 
bottom of the screen. Continuing to pan vertically will expose more than these bottom 
most 29 lines. The additional lines will come from the top of the image in memory due 
to vertical wrap around. 


There are several other possible memory configurations in SUPEROAM, including a 
1024H x 1024V x 2 bit deep array. The latter is selectable automatically with the 
command SUP1 to invoke it and SUP0 to return the memory array to 512 x 512 x 8. 


The AED 767 has a unique anti-aliasing feature which eliminates the visible steps or 
‘jaggies’” common to raster graphic vectors. Anti-aliasing can be performed by a host 
computer and the resultant smooth vectors can be transmitted to a multi-color ter- 
minal pixel by pixel. However, excess host processing and increased data transmission 
are the price for such smooth vectors. With the AED 767 all anti-aliasing of vectors in 
eight colors (black, red, green, yellow, blue, magenta, cian, and white) against a black 
background are automatically selectable and generated within the terminal. Either the 
anti-alias key can be depressed on the terminal or the AAV command may be issued 
by the host to invoke this feature. From then on, all vectors generated within the AED 
767 will be anti-aliased with a 16 color ramp for each of the aforementioned 8 colored 
vectors. 


For anti-aliasing colors other than the default 8 colors to a black screen background or 

for anti-aliasing any eight colored vectors to any single non-black screen background, 

the user is provided the facility to program the 8 x 16 = 128 anti-aliased vector colors as 
required. Invoking anti-aliasing requires a total of 8 memory planes in the AED 767 /1024 
and the upper 128 colors out of 256 are devoted to anti-aliasing. 


| /1024 
Another unique feature in the AED 767 is a blue grid which does not involve the use of 
a separate memory plane. Grid spacing of 8, 32 and 64 pixels in both X and Y, with 
_ blue line intensities corresponding to the grid line spacing, is provided. To turn on the 
blue grid the user may depress the special key, or the program can call it with the BLG 
command. The blue grid overall intensity has a separate control to suit the needs of 
the user. Furthermore, the joystick cursor (which normally moves in single pixel 
increments) can be programmed (SCP command) to move in jumps between intensified 
lines at spacings of 8, 32. and 64 pixels. This feature is valuable in CAD/CAM 
applications. (Note: The grid is green on the AED 1024) 
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2. SPECIFICATIONS 


2.1 TERMINAL SPECIFICATIONS (2-1) 


2.1.1 Physical (2-1) 

2.1.2 Electrical Power (2-1) 

2.1.3 Environmental (2-2) 

2.1.4 Mechanical (2-2) 

2.1.5 “Input Only” Devices and Ports (2-2) 
Keyboard 
Joystick 


2.1.6 Input/Output Ports (2-4) 
Serial Ports 
Parallel I/O Port 


2.1.7 Video Output (2-7) 

2.1.8 Display Processor (2-8) 
Microprocessor 

a * Video Memory 

Color Look-Up Table 
Firmware Reference 
Execution Speed of Commands 
Microcode : 


2.2 MONITOR SPECIFICATIONS (2-10) 


2.2.1 Features (2-10) 
2.2.2 Electrical (2-11) 

Electrical Power | 

Video Input 

Video Amplification And Display 
2.2.3 Mechanical (2-12) | 


2.3 DEC (Digital Equipment Corp.) 
COMPATIBLE INTERFACES (2-13) 


2.3.1 Physical (2-13) 
2.3.2 Electrical (2-18) 
2.3.3 Input (2-14) 


SPECIFICATIONS 


This chapter contains performance specifications for the terminal (base unit, display 
driver), the monitor (display unit) and lastly - the UNIBUS and Q-BUS interfaces to 
DEC PDP-11 and LSI-11 computers, respectively. 


2.1 TERMINAL SPECIFICATIONS 


2.1.1 Physical 


WEIGHT HEIGHT WIDTH 


AED 512/767 WITH 13”. 60 lbs 
COLOR MONITOR: 27.2 kg 
AED 512/767 WITHOUT 25 lbs 
COLOR MONITOR: 11.3 kg 
AED 512/767 RACK MOUNT 25 lbs 
WITHOUT COLOR MONITOR: 11.3 kg 
AED 512/767 REMOTE 10 lbs 
KEYBOARD: 4.5 kg 
2.1.2 Electrical Power 

MODEL A.C. VOLTS AMPS 
512A: 115 2 
512B: 230 1 

115 2 

230 1 

AED 512 

NOMINAL POWER 
SUPPLY OUTPUT +5, -5, +12 
VOLTAGES: 12 VDC 
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NOMINAL 


16” 
40.6 cm 


35° 
8.9 cm 


3.5” 
8.9 kg 


3.0” 
7.6 cm 


22.8” 
57.9 cm 


22.8” 
57.9 cm 


19” 
48.3 cm 


20.1” 
51.1 cm 


DEPTH 


30’ b] 
76.2 cm 


30’ b 
76.2 cm 


26.5” 
67.3 cm 


9.8” 
24.9 cm 


ALL 


FREQUENCY TOLERANCES 


50/60 Hz 
50/60 Hz 


50/60 Hz 


50/60 Hz 


+/- 10% 


+/- 10% 


+/- 10% 


+/- 10% 


+5, -0, +12, 


-12, -2 VDC 


2.1.3 Environmental 


HOT/COLD TEMP CYCLING: 


SHOCK: 
ALTITUDE: 
VIBRATION: 


RELATIVE HUMIDITY: 


2.1.4. Mechanical 


BASE 
COLORS: 


KEYBOARD 
COLORS: 


FACE PLATE: 


HOUSINGS: 


SLIDES: 
RACK MOUNT: 
CLOSED SIZE: 
EXTENSION RANGE: 


CONFIGURATION: 


OPERATING STORAGE 

45 C/-5 C 60 C/-30 C 

2.0 G, 20 ms 3.0 G, 20 ms 
14,000 ft. 40,000 ft. 

1.0 G (5-200 Hz) 2.0 G (5-200 Hz) — 


50 C, 80% FOR 24 HOURS 


AED 512 

CARBIDE BLACK DARK BROWN NO. 20040 
BEIGE #27786 BEIGE #27786 

CARBIDE BLACK DARK BROWN #20040 
BEIGE #27786 BEIGE #27786 


PLEXI-GLASS ‘G’ ACRYLIC SHEET 
.125” THICK, GREY #2064 


ALUMINUM CRT COVER 5052-H32 (.125” THICK) 
ALUMINUM KEYBOARD, BASE; ALL 5052-H32 
(.090” THICK) 

(RETMA Standards) 

19” (48.3 cm) STANDARD RACK MOUNT 

23” (58.4 cm) DEPTH (FRONT TO REAR) 

44” (1.12 meters) DEPTH (FRONT TO REAR) 


REFER TO OUTLINE DRAWINGS, FIGURE 2.1. 


2.1.5 “Input Only’”’ Devices and Ports 


> KEYBOARD 


NO. KEYS: 86,n KEY ROLLOVER 


NO. ASCIT CHARACTERS: 127 


LENGTH OF REMOTE KEYBOARD CABLE: 15(4.6 m) MAX 


Inches 


Inches — 


10 


AED 512/767 Tabletop with 13” Monitor 


a ee ee Eom | ee eee 
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£ 
50 5 
O 
25: 
0 
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| | Inches | | 
AED 512/767 Rackmount with 19” Monitor | 
Se foe ee per rs ee ee 
) 25 50 75 Cm 0 25 50 75 Cm 
BACKVIEW 
25 
are 
0 


a Se a ee es 
) 5 10 15 20 25 0 5 10 0 
Inches 
_ Figure 2.1 


AED 512/767 Outline Dimensions 


Centimeters 


> JOYSTICK 


RANGE OF ANALOG 
TO DIGITAL 
CONVERTER 


OUTPUT: 000-3FF (HEX). VARIABLE IN X,Y 


MODES: CURSOR CONTROL, PAN, SCROLL, RATE. 


2.1.6 Input/Output Ports 


> SERIAL PORTS 
PORTS: 
HOST: 
AUXILIARY: 


CONNECTORS: 


BAUD RATE: 


BUFFER SIZE: 
MODES: 


CURRENT LOOP: 


>» PARALLEL I/O PORT 


PORTS: 


2; 1 HOST, 1 AUXILIARY 
RS232-C or 20 MILLIAMP CURRENT LOOP 
RS232-C ONLY 


RS232-C 25 PIN “D” TYPE CONNECTOR, FEMALE ON 
TERMINAL 


300-19.2K PLUS EXTERNAL CLOCK, EACH PORT INDEPEN- 
DENTLY SETTABLE THROUGH COMM SWITCH OR 
SOFTWARE. EXTERNAL CLOCK PERMITS HIGHER OR LOWER 
RATE. | 


256 BYTE STACK LOCATED IN THE MICRO-PROCESSOR RAM, 
CONTROLLED BY THE 6502A. 


FULL DUPLEX/HALF DUPLEX, SETTABLE THROUGH COMM 
SWITCH OR SOFTWARE. 


20 mA CURRENT LOOP ON THE HOST PORT ONLY. HOST OR 
TERMINAL CAN SUPPLY THE CURRENT. 


1 DMA PORT 


DATA TRANSFER RATE: 250K BYTES OR WORDS/SEC TYPICAL, MAX 


DMA CABLE LENGTH: 


MODES: 


TIMING DIAGRAM: 


SPEED =3M BYTES/SEC 

6’-50’ (1.8 - 15.2 m) 

DMA (DIRECT MEMORY ACCESS) MODE - VERY 
HIGH SPEED MEMORY TRANSFER DIRECT 
FROM HOST TO VIDEO MEMORY, COMMUNI- 
CATION THROUGH PARALLEL PORT. 
COMMAND DMA - PARALLEL BYTE TRANSFERS 
UNDER PROGRAM CONTROL, COMMUNICATION 
THROUGH PARALLEL PORT. 


SEE FIGURE 2.2 
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PARALLEL BYTES TO HOST 
“STATUS IN (HOST) 


— 7 LPL ae LP 


BYTE ASSEMBLED PIO 14 (AED) 


LILI LT 


DATA TO HOST WHEN VALID PIO 0-15 (AED) 


VALID | y 


COMMAND OUT (HOST) 


(HOST) 


STATUS IN BYTE. 
NO ————————_ ASSEMBLED? _—‘‘AE®) 


YES (AED) 


WAIT UNTIL BYTE 
ASSEMBLED (HOST) 
GOES FALSE 

6 


(AED) DATA ON BUS | 


(HOST) ISSUE NEW COMMAND 


PARALLEL BYTES TO AED 


esr | | | | | | | | | | | | | | 
TERMINAL BUSY PIO 15 (AED) | » 
Y Z Y Z 


COMMAND OUT (AED) _ | 


PIO 0-15 (HOST) OPEN VALID 


i, oer 
STATUS IN (AED) 


NO 

| (HOST) 

COMMAND 
OUT 


COMMAND DATA 
ON THE BUS | 


Figure 2.2.A 
Timing Diagrams 


DVMA OR DMA COMMANDS TO AED 


DATA FLAG (AED) . (ASSUMES SET-UP COMMAND) 


AWia— 1TO4MICROSECONDS ——o (? 


DO (HOST) 


PIO 0-15 (HOST) 


DVMA READ FROM AED 


DATA FLAG (AED) | (ASSUMES SET-UP COMMAND) 


1TO4MICRO SECONDS -————o 


ad 


Di (HOST) 


PIO 0-15 (AED) 


a 
SSS 
a» 
SS 


Figure 2.2.B 
Timing Diagrams 


TERMINATION: TYPICALLY 330/390 OHM PULLUP/PULLDOWN 
TERMINATORS WHICH ARE INSERTED AT 
BOTH ENDS OF HOST INTERFACE AND THE 
LAST TERMINAL, WHEN LOOP-THROUGH 


CONNECTED. 
CONNECTOR: 50 PIN FLAT RIBBON CONNECTOR | 
HOST COMPUTERS: AED SUPPORTS DEC ONLY, FOR DMA INTER- 


FACING. LSI-11/XX, PDP-11/04-70, VAX SERIES. 


INTERFACES: Q-BUS (DUAL WIDTH), CARD PLUGS INTO 
PROPER DMA POSITION IN LSI-11 BACKPLANE. 
UNIBUS (QUAD WIDTH) CARD PLUGS INTO SPC 


SLOT OF PDP-11 BACKPLANE. 
2.1.7 Video Output 
MONITOR STANDARDS: PLEASE REFER TO SECTION 2.2, AED MONITOR 
SPECIFICATION. 
REFRESH RATES AND 
VIEWING WINDOW: | 
AED 512 
REFRESH WINDOW, 
RATE # PIXELS x LINES 
30 Hz *512H x 483V ~ 768H x 483V 
(NTSC PROM) 40 Hz 640H x 483V 
512H x 483V 
25 Hz 512H x 512V 768H x 483V 
(CCIR PROM) 30 Hz *640H x 483V 
512H x 483V 
768H x 575V 
33.5 Hz 640H x 575V 
512H x 575V 
+768H x 575V 
25 Hz 640H x 575V 
512H x 575V 


# Frame referenced, nominal value 
* NTSC Compatible 
+ CCIR Compatible 


INTERLACE: YES YES 
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2.1.8 Display Processor 


> MICROPROCESSOR 


TYPE: 
CLOCK RATE: 


INSTRUCTION SPEED: 


RAM SPACE: 
ROM SPACE: 


USER RAM 
(DOWN-LOADABLE): 


RAM ADDRESS: 


VIDEO MEMORY 

SIZE: 

SPEED: 

REFRESH RATE: 

PIXELS 

CONFIGURATION RANGE: 
WRITE MASK BITS: 


READ MASK BITS: 


COLOR LOOK-UP TABLE 


SIMULTANEOUS 
DISPLAYABLE COLORS: 


COLOR PALETTE: 


NUMBER OF BITS INPUT: 


NUMBER OF BITS OUTPUT: 


NUMBER OF CHANNELS: 


BITS PER CHANNEL: 


6502A 

2m Hz 

1 usec/Instruction 
AED 512 

5K BYTES 


16K BYTES 


2K BYTES 


3328~10239(D ECIMAL) 


4116 IC (32K/PLANE) 
250 ns 


REFRESH EVERY 64 
PIXELS 


1TO8 
MEMORY PLANES 


256 
16.8 MILLION 
8 


24 


10K BYTES 


20K BYTES 


7K BYTES 


3072~5119 (DECIMAL) 


4164 IC (128K /PLANE) 
200 ns | 


REFRESH EVERY 64 
PIXELS 


40R 8 
MEMORY PLANES 


256 
16.8 MILLION 
8 


24 


STARTING ADDRESS (HEX) 


OF COLOR TABLE: 
AED 512 
STARTING ENDING a: 
RED 1000 1CFF 3C00 3CFF 
GREEN 1D00 1DFF 31D00 3DFF 
BLUE 1E00 1EFF 3E00 3EFF 


767 READ BACK LOCATIONS 


RED 800 8FF 
GREEN 900 OFF 
BLUE A00 AFF 


CAN READ AND WRITE IN THE 
SAME ADDRESS? YES NO 


registers can be read directly. 


COLOR IMAGE IN RAM 
STARTING ADDRESS: 800 (HEX) 800 (HEX) 
NUMBER OF COMMANDS: 92 98 
(PLUS TEKTRONIX 4010-4015 
EMULATION COMMANDS) 


FIRMWARE REFERENCE 


For a copy of the Firmware Version Reference contact AED Headquarters. Ask for the 
current “Firmware Log’”’ listings. 


EXECUTION SPEED OF COMMANDS 


AVERAGE WRITING SPEED: -Tusec/ pixel 
AVERAGE VECTOR WRITING 3.5 usec/pixel - 
SPEED: 

AVERAGE ANTI-ALIASED 13.5 usec/pixel 
VECTOR WRITING SPEED: 

AVERAGE SET-UP TIME: 80 usec 


MICROCODE 


To obtain a copy of the “Microcode Source Listings”, you must sign a Non-Disclosure Agreement 
with AED. For more information please contact AED Headquarters in Sunnyvale. 
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2.2 Monitor Specifications 
MITSUBISHI MODEL C-3419 AND C-3919 


Mitsubishi Electric, MODEL C-3419 and 3919 Series Color Display Monitors used with 
AED 512/767 are high resolution color display modules, for clear display of.2000 
characters, or up to 441,600 pixels of graphic output. These modules are equipped with 
an IN LINE GUN/SHADOW MASK CRT (cathode ray tube) and PCBs (printed 
circuit boards) with solid state active elements. The MODEL C-3419/3919 Series 
features stable convergence, easy maintenance, and compact style. The standard 
model accepts analog inputs for RGB and composite Sync signals. This. model 
complies with U.S. Department of Health, Education and Welfare X-radiation Safety 
Rules, applicable at the time of manufacture. The most obvious difference between the 
two monitors is that the 3419 has a nominal 13 inch CRT while the 3919 has a 19 inch. 


2.2.1 Features 


COMPACT STYLE 


The 3419 model is sufficiently compact that it can be used as a stand-alone monitor (AED 512R 
or AED 767R), or be built into a stylized cabinet (AED 512T/767T). 


ALL SOLID STATE EXCEPT FOR CRT 


All active elements, except for the CRT, are solid state elements e.g. IC or Transistor. 


EASY MAINTENANCE 


PCBs can be replaced without use of tools and most parts can be checked and replaced without 
disassembling any construction. 


ANTI-SPARK CIRCUIT 


All circuits are designed to prevent damage caused by spark in the CRT. 


STABLE CONVERGENCE 


Self-convergence assemblies are mounted on the CRT. Complicated convergence procedures are 
not necessary, because electrical convergence circuits are not used. 
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2.2.2 Electrical 


> ELECTRICAL POWER 


C-3419 (13”’): 100-120 OR 
200-240, TAP 
SELECTABLE 


VOLTAGE | 
A.C. VOLTS TOLERANCE VOLT-AMPERES FREQUENCY 
+/-10% 180 50-400 Hz 
+/-10% 200 50 or 60 Hz ~ 


C-3919 (19’’): 100-120OR 
220-240, TAP 
SELECTABLE 


> VIDEO INPUT 


TERMINATION: 


‘CONNECTORS: 


TYPES OF 
INPUTS: 


75 Ohms or High Impedance are selected by termination 
switches. | 


BNC connectors for all inputs 
Red - Video Signal 


Green - Video Signal or Composite 
Blue - Video Signal 


These three signals are positive white. Sync shall be composited with the green 
video. Separate sync input shall be applied with the green video at Sync Input in 
case the video signal is without sync. 


INPUT LEVELS: 


TIMING REQUIREMENTS: 


SCANNING FREQUENCY: 


CATHODE RAY TUBE (CRT): 


AMBIENT TEMPERATURE: 


WARM-UP TIME: 


PACKAGE ENVIRONMENT: 


0.7-1.5 Vp-p for R,G,B inputs 


1.0-5.0 Vp-p for Sync signal 

See Figure 2.3 

Vertical Frequency 40-90 Hz 
Horizontal Frequency 15.5-24 kHz 


(TAP CHANGEABLE) ; 


Self-convergence type, dot-phosphor shadow mask tube and 
in-line electron gun. Phosphors are Red, Green and Blue. For 
low refresh rates, long persistance phosphors are recom- 
mended to reduce flicker. 


Ambient Temperature during equipment operation should be 
-5 to +40 C. 


Warm-up time is 20 minutes max. At the end of the warm-up 
period, no adjustments are necessary to meet the specifica- 
tions contained herein. 


This equipment withstands room air temperature of -30 C to 
+60 C and 20 in. (50 cm) free drops encountered during trans- 
portation, handling and storage. It also withstands Relative 
Humidity of 0% to 95%. 
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CONFIGURATION: REFER TO OUTLINE DRAWINGS, FIGURE 2.1. 
IDENTIFICATION 
AND MARKING: THE FOLLOWING MARKINGS ARE PROVIDED — 

1. H.E.W. WARNING LABELS ON THE CRT AND CHASSIS. 


2. HIGH VOLTAGE WARNING LABELS ON THE CHASSIS 
OR THE CABINET. 


3. RATING LABEL ON THE CABINET OR CHASSIS TO 
SHOW POWER SOURCE, MODEL NUMBER, ETC. 


4. SERIAL NUMBER LABEL ON THE COVER OR CHASSIS. 


2.3 DEC (Digital Equipment Corporation) COMPATIBLE 
INTERFACES 


The AED 512 and AED 767 Terminals may be interfaced to a Local Host Computer 
through a Direct Memory Acess (DMA) Interface. This connection provides a high 
speed channel to move data between the host and terminal memories. The DMA 
interface also provides a rapid means of transferring terminal status to the host and 
host commands to the terminal. The DMA cards may also be used for programmed 
I/O transfers. 


AED currently provides and supports DMA interfaces for the Q-bus and Unibus 
(registered trademarks of DIGITAL EQUIPMENT CORPORATION). These interfaces 
mount inside the host computers, draw DC power from the host Power Supplies and 
are connected to the AED 512/767 by a 50 pin/wire flat ribbon cable. The Q-bus 
interface is contained on a dual-width card. The Unibus interface is contained on a 
quadwidth card. Vector Interrupts and Device Addresses are selectable by the user. 


2.3.1 Physical 
LSI-11 PDP-11 
Q-BUS UNIBUS 
LENGTH: 8 3/8 in./(211 mm) 10 3/8 in./(260 mm) 
WIDTH: 5 1/14 in./(130 mm) 8 7/16 in./(211 mm) 
HEIGHT: 1/16 in./(1.0 mm) 1/16 in./(1.0 mm) 
WEIGHT: 6.5 oz./(184 gm) 11 0z./(311 gm) 
2.3.2 Electrical 
HOST POWER REQUIRED: +5 V@ 2.5 AMPS +5 V@ 2.8 AMPS 
HOST UNIT LOADS: 1 DC/2.5AC 1 DC/4.5 AC 
INTERFACE CABLE 6’/(1.8 m) STANDARD 6’/(1.8 m) STANDARD 
LENGTH: 50’/(16 m) MAXIMUM 50’/(16 m) MAXIMUM 
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2.3.3 Input (Address In Octal) 


DATA/(ADDRESS) LINES: 


LSI-11 
Q-BUS 


8 or 16/(18) 


CONTROL & STATUS LINES:16 


STANDARD DEVICE 
CSR ADDRESS: 


RANGE OF DEVICE 
CSR ADDRESSES: 


INTERRUPT/EXTENDED 
ADDRESS: 


BUS ADDRESS: 
WORD COUNT ADDRESS: 


STANDARD INTERRUPT 
VECTOR ADDRESS: 


RANGE OF INTERRUPT 
VECTOR: 


164040 
164000~ 177770 
CSR+2 


CSR+4 
CSR+6 


150 


2~374 
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PDP-11 
UNIBUS 


8 or 16/(18) 
16 


- 164040 


164000~177760 


CSR+2 
CSR+4 
CSR+6 


150 


2~374 


2 SPECIFICATIONS 


f™ 
This chapter contains performance specifications for the terminal 
(base unit, display driver), the monitor (display unit) and last 
-~ the UNIBUS and Q-BUS interfaces to DEC PDP-11 and LSI-1i 
computers, respectively. 
2.1 TERMINAL SPECIFICATIONS 
2.1.1 Physical 
Dimensions: 
Weight Height Width Depth 
Table Top 20 lbs. 3 3/4" 22 1/2" 18" 
Base Unit (9.1 Kg) (9.5 cm) (57.2 cm) (45.7 cm) 
Rack Mount 25 lbs. 3 1/2" 19" 26 1/2" 
Base Unit (11.3 Kg) (8.9 ecm) (48.3 cm) (67.3 cm) 
| 19" Standard 70 lbs. 18 1/2" 19" 19 172" 
LP Monitor (31.6 Kg) (47 cm) (48.3 cm) (49.5 cm} 
Le | 
VT-100 Style 2 lbs. 1 3/4" 19 1/4" 8 3/4" 
Keyboard (2.3 Kg) (7 cm) (48.9 cm) (22.5 cm) 


2.1.2 Electrical Power 


19 Inch Monitor 


Terminal Base 
| Jumper Plug Selectable 


Power: Input 90 - 132 V 100V (+ - 10 Hz) 
Voltage (AC) (or) Cor} 
190 - 242 V 120 V 
@ 47 ~ 63 Hz @ 47 - 63 Hz 220 V 
Internal to monitor 240 V 


Input Power: 


100 W maximum 200 W maximum 


2.1.3 Environmental 


a 
Operating Storage 
Hot/Cald Temp. 45 Cc -sC £0 CC - 30 C 
Cycling: 
Shock: 2.0 G, 20 ms 3.9 G 20 ms 
Altitude 14,000 ft. 40,000 Ft. 
Vibration: 1.0 © (5-200 Hz) 2.0 G (5-200 Hz) 
Relative Humidity | 50 C, 80% for 24 hours 
2.1.5 “Input Only" Devices and Ports a 


* Keyboard: Keytronic VT-100 style, model P-2241 


No. Keys: 83 Ky. 


Length of remote keyboard cable: Table top 6 ft. 
Rack Mt. 6 ft. + 25 ft. extension 


20 


15 


20 


15 
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Figure 2.1 
AED 1024 Outline Dimensions 


PARALLEL BYTES TO HOST @ 


(AED) 


BYTE 
ASSEMBLED | | | | 


(AED) 


DEV END en © Teel 
(IRQ) 


(HOST) 


STATUS IN a ee es Oe eS 
| (AED) 
VALID DATA an ae Tans 


FROM TERMINAL 


_ 


NOTE: TO COMPLETE EACH 1 BYTE READ, A PARALLEL BYTE RECEIVED CODE (338) 


MUST BE SENT TO THE TERMINAL WITH THE PROTOCOL BELOW ON NEXT PAGE. 


(HOST) | 
STATUS IN BYTE 


ASSEMBLED? — ‘AED) | 
NO 
YES (AED) 


WAIT UNTIL BYTE 
ASSEMBLED (HOST) 
GOES FALSE 


(AED) DATA ON BUS 
| 


(HOST) ISSUE NEW COMMAND 


1.E. RPX 
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PARALLEL BYTES TO AED @ 


(HOST) 


STATUS IN — LJLD ©... 


(AED) 


TERMINAL BUSY a ee 


(AED) 


DEV END ee el ns 
(IRQ) 
(HOST) | | | 
VALID DATA 


(HOST) 


COMMAND OUT —_f~ 


(HOST) 
STATUS IN | 
eo (AED) 
TERMINAL BUSY? Sng 
| NO 


| (HOST) 
COMMAND OUT 


COMMAND DATA 
ON THE BUS 


YES 


FIG. 2.3 


2.1.6 Input/Output Ports 


“Serial Ports 


Porta: 


Host: 


Auxiliary: 


Keyboard: 


Connectors: 


Baud Rate: 


Buffer Size: 


Modes: 


~Parailel I/0 Port 


Ports: 


Data Transfer Rate: 


3 1 Host, -1 Auxiliary, Keyboard 
RS232-C 

RS232-C 

Serial, TTL 


Table top: 2 RS232-C 25pin "D" type connectors 
(Host + Aux.) on Tear panel. 15 pin din on 
left front panel. 


Rack mount: 2 RS232e-C 25pin "D" type. 1 remote 
keyboard and aux. SO pin "D" type RS-232 adaptor. 


300-19K baud or external clock each 
port independently settable through 
comm switch or software external 
clock permits higher or lower rate. 
Keyboard is 300 baud. 


296 byte circular queue located in the 
microprocessor ram, controlled by 
the &502A. 


Full duplex/half duplex, settable 
through comm switch or software. 
1 DMA port 


290K bytes or words/sec typical, max. 
speed=3M bytes/sec 


DMA Cable Length: 6’ - $30’ (1.8 - 15.2 m) 


Modes: DMA (direct memory access) mode - 
very high speed memory transfer 
direct from host to video memory, 
communication through parallel port. 


Command DMA — Parallel byte transfers 
under program control. communication 
through parallel port. 


Timing diagram: See figure 2.2 


Termination: Typically 330/390 ohm pullup/ 
pulldown terminators which are 
inserted at both ends of host 
interface and the last terminal, 
when loop-through connected. 


Connector: 90 pin flat ribbon connector 
Host Computers: AED only supports DMA interfacing for DEC 
computers. 


Cards are available for LSI 11/XX and PDP-11/XxX 
backplane. 


2.1.7 VIDEO OUTPUT 


Monitor Standards: Please refer to section 2.2, AED 
specification. | 


Refresh rates and 
Viewing Window 


AED 1024 


REFRESH 
RATE 


30 Hz 


2.1.8 Display Processor 


~MICROPROCESSUR 


TYFE: 


CLOCK RATE: 


INSTRUCTION SPEED: 


RAM SPACE: 


ROM SPACE: 


USER RAM 
(DOWN-LOADABLE ): 


RAM ADDRESS: 


~VIDEQ MEMORY 


Sick, 


REFRESH RATE: 


PIXELS 


CONFIGURATION RANGE: 


WRITE MASK BITS: 


WINDOW, 
PIXELS x LINES 


1024 x 767 


6302A 
- MHz 


.il microsecond per instruction 


10 KBYTES 


32 KBYTES 


7 KBYTES 


A 


1 MBYTE 


30 Hz interlaced 
1024x767 in 1024x1024 virtual plane 
8 memory planes 


8 


>Color Look-up Table 


SIMULTANEQUS DISPLAYABLE 
COLORS: 


COLOR PALETTE: 

NUMBER OF BITS INPUT: 
NUMBER OF BITS OUTPUT: 
CHANNELS 

BITS PER CHANNEL: 


STARTING ADDRESS(HEX > 
OF COLOR TABLE: 


RED 

GREEN 

BLUE 

READ BACK LOCATIONS 
RED 

GREEN 

BLUE 


COLOR IMAGE IN RAM 
STARTING ADDRESS: 


NUMBER OF COMMANDS: 


“FIRMWARE REFERENCE 


296 


16.8 Million 
9 


24 


3. Red, Blue, Green 


8 


AED 1024 
STARTING 
3COO0OH 
3DOOH 


3EOOH 


800H 
900H 


AOQOH 


800H 


ENDING 
3CFFH 
3DFFH 


SEFFH 


8FFH 
9FFH 


AFFH 


800H 


103 (PLUS TEKTRONIX 4010-4015 
EMULATION COMMANDS ) 


For a copy of the Firmware Version Reference contact AED 
Headquarters. Ask for the current "Firmware Log" listings. 


PEXECUTION SPEED OF COMMANDS 


AVERAGE WRITING SPEED: 


7 usec/pixel 


STARTING ADDRESS (HEX) 


OF COLOR TABLE: 
AED 512 | 
STARTING ENDING 
RED 1C00 1CFF 3C00 3CFF 
GREEN 1D00 1IDFF 3D00 3DFF 
BLUE 1K00 1EFF 3E00 | 3EFF 


767 READ BACK LOCATIONS 


RED 800 8FF 
GREEN . 900 OFF 
BLUE A00 AFF 


CAN READ AND WRITE IN THE 
SAME ADDRESS? YES | NO 
Correspondi 


COLOR IMAGE IN RAM 
STARTING ADDRESS: 800 (HEX) 800 (HEX) 
NUMBER OF COMMANDS: 92 98 
(PLUS TEKTRONIX 4010-4015 
EMULATION COMMANDS) 


> FIRMWARE REFERENCE 


For a copy of the Firmware Version Reference contact AED Headquarters. Ask for the 
current “Firmware Log” listings. 


>» EXECUTION SPEED OF COMMANDS 


AVERAGE WRITING SPEED: 7 usec/pixel 


AVERAGE VECTOR WRITING 3.5 usec/pixel 
SPEED: 

AVERAGE ANTI-ALIASED 13.5 usec/pixel 
VECTOR WRITING SPEED: 

AVERAGE SET-UP TIME: 80 usec 


>» MICROCODE 


To obtain a copy of the “Microcode Source Listings’, you must sign a Non-Disclosure Agreement 
with AED. For more information please contact AED Headquarters in Sunnyvale. 


2.2 Monitor Specifications 
MITSUBISHI MODEL C-3419 AND C-3919 


Mitsubishi Electric, MODEL C-3419 and 3919 Series Color Display Monitors used with 
AED 512/767 are high resolution color display modules, for clear display of 2000 
characters, or up to 441,600 pixels of graphic output. These modules are equipped with 
an IN LINE GUN/SHADOW MASK CRT (cathode ray tube) and PCBs (printed 
circuit boards) with solid state active elements. The MODEL C-3419/3919 Series 
features stable convergence, easy maintenance, and compact style. The standard 
model accepts analog inputs for RGB and composite Sync signals. This model 
complies with U.S. Department of Health, Education and Welfare X-radiation Safety 
Rules, applicable at the time of manufacture. The most obvious difference between the 
two monitors is that the 3419 has a nominal 13 inch CRT while the 3919 has a 19 inch. 


2.2.1 Features 


COMPACT STYLE 


The 3419 model is sufficiently compact that it can be used as a stand-alone monitor (AED 512R 
or AED 767R), or be built into a stylized cabinet (AED 512T/767T). 


ALL SOLID STATE EXCEPT FOR CRT 


All active elements, except for the CRT, are solid state elements e.g. IC or Transistor. 


EASY MAINTENANCE 


PCBs can be replaced without use of tools and most parts can be checked and replaced without 
disassembling any construction. 


ANTI-SPARK CIRCUIT 


All circuits are designed to prevent damage caused by spark in the CRT. 


STABLE CONVERGENCE 


Self-convergence assemblies are mounted on the CRT. Complicated convergence procedures are 
not necessary, because electrical convergence circuits are not used. 
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2.2.2 Electrical o™ 
Monitor 
>» ELECTRICAL POWER | 


VOLTAGE 
A.C. VOLTS TOLERANCE VOLT-AMPERES FREQUENCY 


C-3919 (19’’): 100-120OR +/-10% 200 50 or 60 Hz 
220-240, TAP 
SELECTABLE 

VIDEO INPUT 

TERMINATION: 75 Ohms or High Impedance are selected by termination 

switches. 

CONNECTORS: BNC connectors for all inputs 

TYPES OF Red - Video Signal 

INPUTS: _ Green - Video Signal or Composite 


Blue - Video Signal 


These three signals are positive white. Sync shall be composited with the green 
video. Separate sync input shall be applied with the green video at Sync Input in lan 
case the video signal is without sync. 


INPUT LEVELS: 1.4 V P-P for RGB intent 

1.0-5.0 V P-P for Sync signal 
TIMING REQUIREMENTS: 
SCANNING FREQUENCY: _ Vertical Frequency 30 Hz. interlaces 


Horizontal Frequency 24, 5K Hz. 
(Tap Changeable) 


CATHODE RAY TUBE (CRT): Self-convergence type, dot-phosphor shadow mask tube and 
in-line electron gun. Phosphors are Red, Green and Blue. For 
low refresh rates, long persistance phosphors are recom- 


mended to reduce flicker. 

AMBIENT TEMPERATURE: Ambient Temperature during equipment operation should be 
-5 to +40 C. 

WARM-UP TIME: Warm-up time is 20 minutes max. At the end of the warm-up 


period, no adjustments are necessary to meet the specifica- 
tions contained herein. 


PACKAGE ENVIRONMENT: This equipment withstands room air temperature of -30 C to 
+60 C and 20 in. (50 cm) free drops encountered during trans- 
portation, handling and storage. It also withstands Relative 
Humidity of 0% to 95%. co 
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VIDEO AMPLIFIER: 


CONVERGENCE: 


RASTER SIZE 
REGULATION: 


LINEARITY AND 
GEOMETRY: 


MAXIMUM EFFECTIVE 
SCREEN SIZE: 


2.2.3 Mechanical 


PANEL CONTROLS: 


The video amplifier is a linear amplifier which drives the 
cathode of the CRT. Video signals are compatible with the 
timing requirements of EIA STANDARD RS-170. 


The peak-to-peak input signal amplitude will be between 0.7 
1.4 V P=-P. 


Composite video signal shall be composed of approximately 
70% video and 30% sync amplitude. 


A. Frequency Response ; +/-3 db or better between 50 


Hz to 30mHz 

B. Pulse Response : Rise and Fall Times are 
shorter than 20 ns 

C. Differential Gain : Better than 5% 


D. Black Level : Pedestal clamp Stability cir- 
cuits are provided. BLACK 
level is maintained within 
1% at any Average Picture 


Level of 10% to 90%. 
Less than 0.5 mm in a centrally located area bounded by a 
circle whose diameter is equal to picture height. Elsewhere 
the deviation is than 0.8 mm. 


Raster Size change caused by change of CRT beam current 
between 0-200 uA is less than 4 mm for C-3419 and C-3919. 


Linearity measured and calculated by the following formula 
is less than +/- 7%. 


Formula: ((MAX-MIN)/MEAN) X (1/2) X 100% 


Raster distortion is less than 2% of raster height. 


C-3919 
HORIZONTAL 14.9 in (380 mm) 
VERTICAL 11.0 in (280 mm) 
DIAGONAL 19.0 in (483 mm) 


THE FOLLOWING REAR PANEL CONTROLS ARE 
PROVIDED — 


BRIGHTNESS CONTROL 
GAIN CONTROL 
DEGAUSS SWITCH 
POWER SWITCH 
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CONFIGURATION: REFER TO OUTLINE DRAWINGS which follow 


IDENTIFICATION 


AND MARKING: THE FOLLOWING MARKINGS ARE PROVIDED — 


3 


2. 


H.E.W. WARNING LABELS ON THE CRT AND CHASSIS. 


HIGH VOLTAGE WARNING LABELS ON THE CHASSIS 
OR THE CABINET. 


RATING LABEL ON THE CABINET OR CHASSIS TO 
SHOW POWER SOURCE, MODEL NUMBER, ETC. 


SERIAL NUMBER LABEL ON THE COVER OR CHASSIS. 


2.3 DEC (Digital Equipment Corporation) COMPATIBLE 


INTERFACES 


The AED 512 and AED 767 Terminals may be interfaced to a Local Host Computer 
through a Direct Memory Acess (DMA) Interface. This connection provides a high 
speed channel to move data between the host and terminal memories. The DMA 
interface also provides a rapid means of transferring terminal status to the host and 
host commands to the terminal. The DMA cards may also be used for programmed 
I/O transfers. 


AED currently provides and supports DMA interfaces for the Q-bus and Unibus 
(registered trademarks of DIGITAL EQUIPMENT CORPORATION). These interfaces 
mount inside the host computers, draw DC power from the host Power Supplies and 
are connected to the AED 512/767 by a 50 pin/wire flat ribbon cable. The Q-bus 
interface is contained on a dual-width card. The Unibus interface is contained on a 
quadwidth card. Vector Interrupts and Device Addresses are selectable by the user. 


2.3.1 Physical 
LSI-11 PDP-11 
Q-BUS UNIBUS 
LENGTH: 8 3/8 in./(211 mm) 10 3/8 in./(260 mm) 
WIDTH: 5 1/14 in./(1380 mm) 8 7/16 in./(211 mm) 
HEIGHT: 1/16 in./(1.0 mm) 1/16 in./(1.0 mm) 
WEIGHT: 6.5 0z./(184 gm) 11 oz./(311 gm) 
2.3.2 Electrical 
HOST POWER REQUIRED: +5 V@2.5 AMPS +5 V@ 2.8 AMPS 
HOST UNIT LOADS: 1 DC/2.5AC 1 DC/4.5 AC 
INTERFACE CABLE 6’/(1.8 m) STANDARD 6’/(1.8 m) STANDARD 
LENGTH: 50’/(16 m) MAXIMUM 50’/(16 m) MAXIMUM 
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o~ 2.3.3 Input (Address In Octal) 


DATA/(ADDRESS) LINES: 


LSI-11 
Q-BUS 


8 or 16/(18) 


CONTROL & STATUS LINES:16 


STANDARD DEVICE 
CSR ADDRESS: 


RANGE OF DEVICE 
CSR ADDRESSES: 


INTERRUPT/EXTENDED 
ADDRESS: 


BUS ADDRESS: 
WORD COUNT ADDRESS: 


STANDARD INTERRUPT 
VECTOR ADDRESS: 


RANGE OF INTERRUPT 
VECTOR: 


164040 


164000~ 177770 


CSR+2 


CSR+4 
CSR+6 


150 


2~374 
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PDP-11 
UNIBUS 


8 or 16/(18) 
16 
164040 


164000~ 177760 


CSR+2 


CSR+4 
CSR+6 


150 


2~374 


3. INSTALLATION 


3.1 


3.2 


3.3 


3.4 


3.5 


3.6 


3.7 


3.8 


3.9 


UNPACKING (3-1) 

INSPECTION (38-2) 

ELECTRICAL POWER-UP (8-3) 
VERIFICATION OF OPERATION (3-8) 

3.4.1 Basic Verification (3-8) 

3.4.2 Additional Operations (3-9) 
COMMUNICATIONS (3-12) 

SOFTWARE (3-12) 

OVERNIGHT OR CONTINUOUS USE (8-12) 
SWITCH SETTINGS (3-12) 


GENERAL INSTALLATION CHECK LIST 
FOR AED 512/767 AND HOST CPU (3-17) 


3.9.1 Troubleshooting (3-17) 


INSTALLATION 


3.1 UNPACKING 


The AED 512/767 terminal, monitor, and DMA interface will be received, foam 
protected, in separate cartons. After carefully removing the contents (hardware and 
documentation), store the cartons and packing material in a safe place for future use 
should the equipment need to be shipped to a new site or returned to the seller for 
repair. 


3.2 INSPECTION 


Carefully inspect each carton of the shipment, comparing it with the shipping docu- 
ment and noting any physical defects on the Inspection and Installation Report at the 
front of this manual. Be sure to advise your business office of any damages and have 
them contact the seller. Return one copy of the inspection report to the seller. Under 
normal circumstances, there will be no dents, blemishes or scratches on the monitor or 
terminal surfaces. 


Tip the monitor carefully from side to side, testing for loose hardware. Repeat the 
process for the terminal. If something sounds loose in either section, remove the screws 
from the cover(s) and inspect for internal damage. If there is no serious damage, 
replace and tighten loose nuts or screws and secure the cover. If serious damage has 
occurred DO NOT POWER UP THE UNIT, but contact the seller for advice. 


Assuming the units are not damaged, place the monitor atop the terminal as shown in 
Figure 3.1. Align the rear edge of the monitor with the same of the terminal. Connect 
the three coaxial cables as shown in Figure 3.1 and 3.1A. Be sure that one of the cables 
provided connects RED (R) on the monitor to RED (R) on the terminal; likewise for G 
and B. If a single monitor is being used, the monitor termination switches should be in 
the 75 Ohm position. But if several monitors are being cascaded, connections should be 
made and termination switches set as in Figure 3.2. 


3.3 ELECTRICAL POWER-UP 


Next, inspect the utility cord coming from the terminal and the monitor to be sure it 
has the proper connector for your electrical service (AC utility power). Also, look at the 
AED serial number labels on the rear of the monitor and terminal to be sure the 
voltage you have available is that shown on the labels. If they are not the same, CALL — 
THE SELLER before connecting power. 
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TO EXT VIDEO 
SYNCH SYNCHRONIZING 
IF DESIRED SWITCH FUSE POWER 


MONOCHROME __ EXT VIDEO IN EXT. 
Dae . Q) LINE 
Pace INT. 
HOST COMM. AUX. OPTIONS PARALLEL/DVMA | 
(—) 
re Po ee) 


RS232C BAUD RS232C DIP TO HOST DMA POWER 
OR RATE ONLY SWITCH CORD 
20 ma. SWITCH 


Figure 3.1.A 
AED 512 Terminal/Monitor Inter-connect 


FUSE POWER 


PARALLEL OVMA 


OISPLAY 
ae 


RS232C pet RS232C 


TE 


POWER CORD CONNECTOR 


TO EXT. SYNCH IF DESIRED $6 | Me 
| REMOTE KEYBOARD | ( 


EXT. VIDEO 


oh a oc wp Pil |] 


MONOCHROME 
PARALLEL/DVMA 


© | 
| OPTIONS | . I | 


TO HOST DMA 


_ DIP SWITCH VIDEO SYNCHRONIZING SWITCH 
RS232C OR BAUDRATE RS232 ONLY LINE 
20MA. SWITCH IN EX 


BOTTOM 


Figure 3.1.C 
AED 512/767 Rack Mount 


) d 4 ) 


INSTRUCTIONS for the INSTALLATION of | 
SLIDER ASSEMBLIES on AED 512/767/1024 RACK MOUNT UNIT 


1) Extend the two inner sliders completely and then remove the innermost slider by pushing 
the latch upward. 


2) The latch should be pointing downward and toward the front of the unit. 


3) Align the second hole of the inner slider with the second hole of the unit and secure the 
slider with four #10 screws. 


4) Repeat the above three steps to the opposite side of the unit. 

5) Install the bracket onto the outside rear of the outer slider, using a flathead screw in the 
outermost hole and a #8 screw in the other hole. Be sure screw heads are inside the slider. 
Attach washer, split washer and nut (in that order) to secure the screw to slider. 
(NOTE: The flange of the bracket should point out toward the nearest cabinet side.) 
Do not tighten screws yet. 


6) Insert the outer slider into the cabinet and adjust the loose bracket to ensure a proper fit. 
Tighten the screws of the bracket. 


7) Attach the outer slider to the inside of the cabinet with the bracket flanges. 
8) Repeat steps 5, 6 and 7 to install the outer slider to the opposite side of cabinet. 


9) Carefully slide the Rack Mount unit into the track of the middle slider (push latch up 
to release the slider) and make sure unit is completely within cabinet. 


° ® 
HOTLINE Bracket 
Align holes together ' 
Latch 
Oe eee fo ete S 
Rae [ety 


Re IOI Ss IE 


Figure 3.1.D 


(O_O 


VOLTAGE SELECTOR 
PCB/FUSE INSTALLATION 


CAUTION: IMPROPER INSTALLATION OF 
| PCB/FUSE MAY RESULT IN 
° SERIOUS DAMAGE TO UNIT. 


Sliding Plastic Cover 


Voltage Selector PCB 


AC Power Cord SJ 


For proper voltage configuration, insert voltage selector PCB into AC receptacle such that 
right reading viewed voltage is the desired voltage. 


NOTE: 
For 100V-120V operation, install 2 AMP fuse. Initial AED 1024 shipments are 


For 220V-240V operation, install 1 AMP fuse. not voltage selectable and operate 
on 120 Vv. only. 


Figure 3.1E 
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REAR PANELS OF MONITORS 


” | 


SWITCHES IN 7 _ SWITCHES IN 
“HIGH” POSITION “752° POSITION 
(DOWN) | (UP) 


REAR PANEL OF TERMINAL 


Figure 3.2 
Connection of Daisy Chained Monitors 


With the correct power applied to the AED 512/767 terminal and monitor, push the 
power switch on the left, rear surface of the terminal (per Figure 3.1) to ON (UP 
position)and also switch ON the monitor power (switch is located in rear). Within a 
second or two, an audible chirp sound will be heard indicating the terminal self-test 
diagnostics have been successfully completed. 


If no chirp is heard, check the power switch and toggle it to the UP position. If the 
chirp is still not heard, recheck the AC power connections and try again. 


Assuming the terminal chirps, a terminal signature message should be visible on the 
upper left hand corner of the monitor screen. The signature will be of the form — 


AED (Model (Circuit Board _—=—*V (Firmware ; 
Number) Revision Letter), Revision Number) | 


Examples are AED 512B V82.7 and Age Ve ec 

Revision Number will have the form YEAR. MONTH. fae perpen show a version 
released in 1982, the 7th month. If the signature message is not immediately visible, 
recheck the cables and make sure the monitor power is ON; depress twice the RESET 
key on the left top row of the keyboard and now the chirp and signature should be > 
evident. 


3.4 VERIFICATION OF OPERATION 


Assuming the terminal chirps and the terminal signature appears, a few quick tests 
should then be run from the keyboard. The following description assumes a terminal 
having three or more memory planes. A machine with just one plane would have 
available only the colors black and red, using the standard (default) color table. 


3 A. 1 Basic Verification 


First, depress the LOCAL key (to the right of RESET), followed by the CURSOR and 
ESC keys. A green dotted “X” cursor should appear on the ments Since ean, 


£ Ke f. Manually moving the joystick (at the right side of the control pare) 
iy cause Ethe cursor to move. Place the cursor at a desired position and depress O (for 
Origin of circle; cursor will disappear) followed by A; a red circle should appear with 
the cursor at its center. Depressing I (Interior Fill) will fill the circle red. 


Move the cursor to a new location, then perform the keystroke sequence: 


C 

CTRL B 
O 
SPACE 


Note, CTRL B is achieved by simultaneously depressing, once only, the CTRL and B 
keys. A green circle of diameter equal to one-half that of the red circle will appear. 
Depressing I will fill the circle green but not go beyond any boundary surrounding the 
cursor. 
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a 


Move the cursor to a third location, this one just outside the green circle. Do keystrokes: 


C 

CTRL D 
O 

RUB 


A blue circle of diameter twice that of the red circle will appear. Depressing I will fill 
the circle blue, but not beyond any boundary surrounding the cursor. 


To move the display about the monitor screen, depress PAN and move the joystick. 
Depress PAN again to disable the movement control. 


Clear the screen and return the terminal to its turn-on condition (Alphanumeric Mode) 
by depressing RESET twice. This completes the few quick tests to verify correct 
installation and operation. 


3.4.2 Additional Operations 


Depending upon how many memory planes are installed in the terminal, the circles 
can be drawn with various colors other than red by changing the color before 
depressing O. Color change is achieved, in the Interpreter (Graphics) Mode, by: noting 
the cursor is on the screen (if extinguished, depress CURSOR key); striking C (Color 
change); and then simultaneously depressing several keys to obtain one of the colors 
listed below (e.g., CTRL and D keys to get a blue circle). 


PIXEL VALUE 
CIRCLE COLOR KEYS DEPRESSED (COLOR TABLE ADDRESS) 
BLACK CTRL SHIFT P 0 
RED CTRLA 1 
GREEN CTRL B 2 
YELLOW CTRL C 3 
BLUE CTRL D 4 
MAGENTA CTRL E ) 
CYAN CTRL F 6 
WHITE CTRLG 7 


To fill the complete background surrounding a boundary or figure, activate the cursor, 
position it outside the boundary, select a color, and depress I. All unbounded areas will 
be colored by the seed (or Internal) fill algorithm incorporated in the AED 512/767 
firmware. 


Depressing RESET twice will clear the screen, returning the terminal to its initialized 
condition. 
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KEYSTROKE SEQUENCE 


FOR RED BOUNDARY FILL 


(CURSOR AT P1 OR P2) 


B 
CONTROL A 


KEYSTROKE SEQUENCE 
FOR BLUE BOUNDARY FILL 


(CURSOR AT P2 OR P3) 


B 
CONTROL D 


Figure 3.3 
Boundary Fill 


Intersecting circles or polygons can be colored using V (oVerlay fill) instead of I 
(Interior fill), the result being a Venn diagram with primary colors additive in common 
bounded areas. Refer to the IFL and OFL commands. 


Figure 3.3 illustrates use of the boundary fill capability of the terminal. Refer to the 
BFL command. 


To change the entire screen to a color other than black, command the terminal to: 1) 
change background color, 2) select the color, and 3) erase screen and print it in the 
newly selected color. The keystroke sequence would be (to get a white screen) — 


KEYSTROKE COMMENT 


LOCAL 
ESC Puts terminal in Interpreter Mode 
[ Left bracket, single character code for “set background color” 
CTRLG Says color desired is white 
(CTRL G =7 in ASCII code) 


CTRL L Form feed; clear screen and advance to new page/screenful, 
| with newly assigned color. 


Locating the cursor at an intersection of lines or at any other area of interest, then 
depressing ZOOM IN, centers the area of interest and magnifies it by 2. Repeatedly 
depressing ZOOM IN produces successive integer magnifications (X2, X3, X4,...., 
X16) up to 16 times. Depressing ZOOM OUT decreases the magnification by integers 
(x15, x14, x18, x12,....x1). A very important feature of the terminal is the ability to 
select some particular point (and surrounding area) from any place on the video 
display and, on command, have the monitor re-draw the display with the selected 
point and region magnified and moved to the center of the screen. This 1s accom- 
plished by depressing CURSOR, then manipulating the joystick to place the cursor on 
the point of interest. Depressing ZOOM IN will center the cursor and magnify the 
image by increasing integers. 


If the cursor is enabled, the Pixel under the cursor will remain stationary on the 
anding away from the first point as ZOOM IN is 


To move the display about the monitor screen, depress PAN and move the joystick. 
Switch the joystick to the rate mode (velocity and direction proportional to joystick 
deflection) by depressing the RATE key adjacent to the CURSOR key. Move the 
joystick to various angles and observe the screen images or cursor. 
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3.5 COMMUNICATIONS 


The AED 512/767 communicates with computers, plotters, digitizer tablets, modems, 
etc., through the connectors shown in Figure 3.2. Select the proper cable(s) and 
interconnect the AED 512/767 terminal to your CPU, modem, etc. For serial 
interfaces, be sure the BAUD RATE is set properly because experience has shown this 
to be a common source of installation difficulty. 


3.6 SOFTWARE 


HOST computer software, which may include a Terminal Access Package (TAP), 
permits the AED 512/767 to operate as a teletype or video display unit utilizing bit 
serial transfers from 300 to 19,200 baud. The AED 512/767 emulates the Tektronix 
4010-4014 series terminals and is, therefore, compatible with host software written for 
them. Direct Memory Access (DMA) transfers are achieved through the PARALLEL 
INTERFACE port and a CPU/DMaA interface; however, a software device driver must, 
in some cases, be installed in the host software operating system. 


3.7 OVERNIGHT OR CONTINUOUS USE 
WARNING 
The AED 512/767 can be left with Power ON continuously; however, it is possible to 
damage the phosphorluminescent materials if one image is left on the screen for 
prolonged periods of time. To avoid this, either a) hit CTRL L (form feed) in Local 
Mode to clear the screen, b) activate RATE panning, or c) turn the unit OFF. 


3.8 SWITCH SETTINGS: AED 512/767 
a COMMUNICATIONS SWITCH SETTINGS 


Switch # Function 
1 X On/X Off Enable When Up 
2 Locks RTS True When Up 
3, 4,5 Aux Baud Rate 
6, 7,8 Host Baud Rate 


Setting Baud Rate: During system reset the baud rate is selected according to the 
back panel DIP switch labeled “COMM”. This baud rate can be overidden from 
the keyboard or under host program control using the SBR function (See Terminal 
Command Protocol, Chapter 5). 


- Positions 3 through 5 specify “AUX” baud rate. 
- Positions 6 through 8 (right-most) specify “HOST” baud rate. 
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Comm. Switch Position 


3 
6 


DN 
DN 
DN 
DN 
UP 
UP 
UP 
UP 


4 
7 


DN 
DN 
UP 
UP 
DB 
DN 
UP 
UP 


5 
8 


DN 
UP 
DN 
DN 
UP 
UP 
DN 
UP 


(AUX) 
(HOST) 


Communication 
Rate 


300 Baud 

600 Baud 

1200 Baud 

2400 Baud 
4800 Baud 
9600 Baud 
19200 Baud 

External Clock/16 * 


“Baud rate of 9600; external clock should be 16 x 9600 = 153.6 KHz, for example. 


Switch # 


6, 7,8 


1 


OPTION SWITCH SETTINGS 
(for Communications Protocol, Host to Terminal) 


Position 


UP 
DN 


UP 


DN 


UP 
DN 


UP 


DN 


UP 


DN 


Value 0 -7 with 
MSB = Bit 6. 


Result 


Half duplex transmission with local echo 
Full duplex transmission. 


SPACE will erase characters spaced over. Backspace 
will not erase. 


Backspace will erase character and fill background color. 


Rubouts are ignored 
Rubouts are not ignored 


Priority given to TEK4014 command set. Always set 
this switch UP when emulating the 4014. The OPT 
command #6 overrides this switch when such emu- 
lation is not desired 


Priority given to AED 512/ 767 command set 


Parallel: Full reset of terminal occurs when Command 
Out word, with bit 8 set, is transmitted. 


Serial: Standard bit stream configuration, only. See 
chart below. 


Parallel: Terminal reset is independent of bit 8 of 
Command Out. 


Serial: With switches 6 - 8, specifies the serial data 
configuration as detailed in the following table. 


Parallel: With Switch 5 UP, specifies the device 
address among multiple terminals on I/O bus. 
Serial: With Switch 5 DOWN, specifies the serial data 
configuration as detailed in the following table. 
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Should it be necessary to change to another configuration of the “HOST” serial port, 
set the OPTIONS switch, positions 5 - 8 as follows: 


Option Switch Position Character 
5 6 7 8 Configuration 

UP x x x 8+0+2 (Standard) 

DN DN DN _ DN 8+0+2 
[DN DNDN UP seer 

DN DN UP ODN 8+EVEN +1 

DN DN UP UP 8+ODD+1 

DN UP DN_ UP 7 +EVEN +2 

DN UP DN UP 7+ODD +2 

DN UP UP DN 7+EVEN +1 

DN UP UP UP 7+ODD +1 


NOTE: x =Does not matter 


The standard serial character configuration is 1 start bit, followed by 8 data bits 
followed by 2 stop bits. This is abbreviated as 8 + 0 + 2, for: 


8 Data Bits 
0 Parity Bits 
2 Stop Bits 


NOTES: 
1. Please use 8 data bits when possible. 


2. If using multiple terminal parallel communication (below), it is not possible to 
depart from the standard serial configuration through DIP switch settings since 
positions 6 - 8 are used to select the terminal device number (“unit”” numbered) 


a , On the AED 512, the parity bit is 
al interface and therefore the terminal can be run in “n 
mode egardl Ss of the parity of the host computer. 
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Position Of 


Switch #1 #2 Ba 
DN DN Display window is fully to the left in video. memory. 
UP DN Display window is 32 pixels to the right of the above. 
DN UP Display window is 64 pixels to the right. 
UP UP Display window is 96 pixels to the right. 
Switch #4 #5 
DN DN Setting NOT ALLOWABLE* 
UP DN Visible window is 768 pixels wide | 
DN UP Visible window is 640 pixels wide. 
UP UP Visible window is 512 pixels wide. 
Switch #60020 #7 
DN DN High refresh rate (37 to 41 Hz) 
UP DN Setting NOT ALLOWABLE* 
DN UP Setting NOT ALLOWABLE* 
UP UP Low refresh rate (24 to 31 Hz) 
Switch #8 
DN Visible window is 483 lines high. 
UP Visible window is 575 lines high. 


The AED 512/767 can refresh at 2:1 interlace compared to power line frequency. For 
example, with 60Hz power either terminal will refresh all scan lines on the screen in 
1/30th of a second, the same condition which exists with USA broadcast television 
receivers. Single horizontal vectors and, to an extent, pixel matrix text characters will 
appear to flicker when displayed on standard persistence monitors. Again, the same is 
true with standard broadcast TV receivers. At 50Hz power the flicker is worse because 
the 2:1 interlace results in a 1/25th of a second refresh period. To reduce the flicker 
problem, long persistence monitors can be used; so the system still conforms to 
broadcast TV refresh standards - NTSC or CCIR. Unfortunately, long persistence 
phosphors smear the image when it is dynamic. 
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To avoid having the refresh rate inflexibly set at twice the power line frequency, the 
raster scan timing can be synchronized to an internally generated, stable clock. This 
happens when the Video Synchronizing Switch in Figure 3.1 is set to INternal. Then it 


limited, refresh rate and number of pixels per screen (resolution) are interrelated. 


Display Sync 
Switch Settings Display Refresh Switch 
#4 #5 #6 #7 ~~ «#8 ~— Window Rate Setting 


UP DN DN DN_ UP 768H X 575V* 37Hz Approx. INternal 


DN UP DN DN_ DN 640H x 483V 42Hz Approx. INternal 
UP UP UP UP DN 512H x 483V 30Hz LINE 
DN UP UP UP ODN 640 x 483V** 30Hz - 7 LINE 
UP UP UP UP DN _ 512Hx483V 25Hz LINE*** 


* Standard configuration shipped. If terminal is supplied with monitor, both will be 
adjusted for 37 Hz refresh. 


** May require internal adjustment to terminal 


*** With 50 Hz power, a 30 Hz refresh rate may be obtained with an NTSC sync 
PROM (switches 6 and 7 UP) and the sync switch to INternal. 
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3.9 GENERAL INSTALLATION CHECK LIST 


1. —C Cheek line voltage - - 240V OR 110V 
2. _S—C Cece fuse flip chip (if on your terminal). 
3. ____-—Sv— All cable connections solid; arrows matched, pin 1 to 


pin 1; cable in good condition. 


4, __ C&R in CPU seated correctly. 
5. _—C< C+‘: baud ratte, communication switch, parity. 
6. _:CéPcowee nn everything, CPU last! 


3.9.1 Troubleshooting 


PROBLEM CHECK 
No chirp, no response (dead unit) Unit plugged in? 
Power LED on? 
Fuse OK? 


Repeat power up sequence. 


Unit chirps - - no signature on screen RGB cables connected? 
e.g. AED 512B V82.9 Power cable for monitor plugged in? 
Monitor on/off switch activated? 


Toggle switch on terminal set to line or 
internal position? 


Excessive flicker | Adjust brightness and gain 

Monitor displays “check sum error” Indicates bad PROMS-replace. 

Vertical lines on power up or fill Probable bad memory chip. 

Plaid pattern or individual pixels Component failure - e.g.: bad chip, PROM, 
displayed keyboard. 


Unit powers up but keyboard will not | Remove terminal top cover and check for 
respond cable connections. 


~, 
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PROBLEM | CHECK 


All LED’s on and/or indistinguish- Improper power-up sequence, power-up 
able patterns on screen. CPU last. 


Reset, turn power OFF and ON. 
Some component is “hanging” bus. 


* Disconnect communication cables and try 
512/767 in stand-alone mode. 


912/767 chirps repeatedly Buffer overload. If operating with CPU, is 
COMM switch #1 up enabling X ON/ X 
OFF’? If in stand-alone mode, a component 
failure is indicated. 


Patches of uneven color on screen Purity problem. Degauss. Fill screen with 
red. Press degaussing button on back of 
monitor and hold in for several seconds. 
Monitor should be warmed up for approxi- 
mately 10 minutes before degaussing. 


Do not store metal objects on top of 
monitor 


Tektronix emulation won’t operate Option switch 4 up? Check baud rate and 
parity. 
Graphic tablet will not function Cursor on? ETC command issued? Aux 


baud rate same as bit pad baud rate? 
Degauss bit pad with magnet. Pen and 
power supply properly connected? 


RS232 cable-connections to pins 2 and 3 
crossed on one end of cable? | 


DIP switches inside bit pad set properly? 


Daisy chain of monitors not 19” monitor must be last in chain. Set 19” 
functioning properly or image monitor termination switch to 75 ohms. 13” 
is too dark in hue monitor should be set to high impedance. 


*Ifthe 512 or 767 functions in stand-alone mode, re-connect RS232 cable to the terminal. Remove all I/O devices from 
the CPU, leaving in the CPU card, memory, serial interface and terminator. (CAUTION: Power down CPU before 
removing boards. THIS IS ESSENTIAL!!!) Hit break key to test for serial communication. If there is no serial 
communication, suspect a computer problem, bad RS232 cable, or possible serial port failure. First try another 
cable. Then try removing boards and cleaning the gold part of connector fingers with an eraser. Carefully reset 
boards and try again. If serial communication works start adding IO devices one at atime, the DMA interface first. 
Check again for serial communication. Keep adding I/O devices until you find the problem device or cable. 


NOTE: The flat gray I/O cable must be connected properly to the unit and I/O device during testing for parallel 
communication . 
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-_ 3.0 INSTALLATION 


3.1 UNPACKING 


The AED 1024 terminal, monitor and DMA interface will be received, foam 
protected, in separate cartons. After carefully removing the contents 
(hardware and documentation), store the cartons and packing material 

in a safe place for future use should the equipment need to be shipped 
to a new site or returned to the seller for repair. 


3.2 INSPECTION 


Carefully inspect each carton of the shipment, comparing it with the 
shipping document and note any physical defects on the Inspection and 
Installation Report at the front of this manual. Be sure to 

advise your business office of any damages, and have them contact the 
seller. Under normal circumstances, there will be no dents, blemishes 
or scratches on the monitor or terminal surfaces. 


Tip the monitor carefully from side to side. To test for loose hard- 
ware, repeat this process for the terminal. If something sounds 
loose in either section, remove the screws from the cover(s) and 
inspect for internal damage. If damage has occurred DO NOT POWER UP 
THE UNIT, but contact the seller for advice. 


If the unit is not damaged, place the monitor on the terminal as shown 
r~ in Figure 32. 1. Align the rear edge of the monitor with the rear edge 
Le of the terminal. Connect the three coaxial cables as shown in Figure 
3.1 and 3.1A. Be sure that one of the cables provided connects RED 
(Rd on the terminali do the same for G and B. If a single monitor is 
being used, the monitor termination switches should be set as in 
Figure 32. 2. 


3.3 ELECTRICAL POWER-UP 


Next, inspect the utility cord coming from the terminal and also the 
monitor for proper connection to your electrical service (AC utility 


power). Also, look at the AED serial number on the rear of both the 
monitor and terminal to be sure that the voltage you have available 
is the same as shown on the labels. If they are not the same, CALL 


THE SELLER before connecting power. 


With the correct power applied to the AED 1024 terminal and monitor, 
push the power switch on the rear surface of the terminal (per Figure 
3.1) to ON (UP position) and also switch ON the monitor power (switch 
is located in rear). Within a second or two, an audible chirp will be 
heard which indicats that terminal self-test diagnostics have been 
successfully completed. 


NOTE: MONITOR REAR PANEL 


CONFIGURATIONS WILL VARY. 


RESTART 
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Figure 3 
AED 1024 Terminal/Monitor Inter-Connect 
(Table Top Model) 
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NOTE: MONITOR REAR PANEL 


CONFIGURATIONS WILL VARY. 
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AED 1024 Terminal/Monitor Inter-Connect 
(Rack Mount Model) 
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Figure 3.2 
AED 1024 Rack Mount 
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Align holes together 


INSTRUCTIONS for the INSTALLATION of 


Extend the two inner sliders completely and then remove the innermost slider by pushing 
the latch upward. 


The latch should be pointing downward and toward the front of the unit. 


Align the second hole of the inner slider with the second hole of the unit and secure the 
slider with four #10 screws. 


Repeat the above three steps to the opposite side of the unit. 

Install the bracket onto the outside rear of the outer slider, using a flathead screw in the 
outermost hole and a #8 screw in the other hole. Be sure screw heads are inside the slider. 
Attach washer, split washer and nut (in that order) to secure the screw to slider. 
(NOTE: The flange of the bracket should point out toward the nearest cabinet side.) 
Do not tighten screws yet. 


Insert the outer slider into the cabinet and adjust the loose bracket to ensure a proper fit. 
Tighten the screws of the bracket. 


Attach the outer slider to the inside of the cabinet with the bracket flanges. 


Repeat steps 5, 6 and 7 to install the outer slider to the opposite side of cabinet. 


Carefully slide the Rack Mount unit into the track of the middle slider (push latch up 
to release the slider) and make sure unit is completely within cabinet. 


DOT Doon! 


Figure 3.3 
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Figure 3.5 
Connection of Daisy Chained Monitors 


If no chirp is heard, check the power switch and toggle it up to the 
UP position. If the chirp is still not heard, recheck the AC power 
connections and repeat. 


When the terminal chirps, a terminal message should be visible in the 
upper left hand corner of the monitor screen. The signature will be, 
" AED 1024 ." 


If the signature message is not immediately visible, recheck the 
cables and make sure the monitor power is ON. Then depress the RESET 
key on the left top row of the keyboard, and the signature should 
appear. 


3.4 VERIFICATION OF OPERATION 


If the terminal chirps and the terminal signature appears, a few 
quick tests should be made from the keyboard. 


3.4.1. Basic Verification 


The function keys are located on the numerical key pad. These 
keys are enabled by pressing the ‘SECOND’ function key once, 
and disabled by pressing the ‘SECOND’ key again. 


For verification, first depress ‘LOCAL’ followed by ‘CURSOR’ 
and ‘ESC’ keys. A green dotted ’X’ cursor should appear, 
partially hidden in the lower left hand corner of the monitor 
(user may actually see only the tip of the ‘’X‘%). 


The key sequence will result in the terminal being in local mode 
with the interpreter on. Depressing the arrow keys will cause 
the cursor to move on the screen. 


Place the cursor at a desired position and depress 90 (for origin 
of circle; cursor will disappear) followed by Ai a green circle 
should appear with the cursor at its center. Depressing I 
(Interior Fill) will fill the circle green. Move the cursor to 
a new location, then perform the keystroke sequence: 


# Initial 1024 terminals are not voltage selectable and operate 
only at 120 volts. 


+ # CTRL is achieved by holding down the ‘CRTL’ key and then 
depressing the ‘A’ key (which is similar to shift). 


A red circle of diameter equal to one-half that of the green 
circles will appear. Depressing ‘I’ will fill the circle with 
red but not go beyond any boundary of the circle. Move the 
cursor to a third location, this one just outside the red circle. 
Do keystrokes: 


C 

CTRL D 

0 - 
DASH KEY (-) 


A blue circle with a diameter twice that of the red circle will appear. 
Depressing ’I’ will fill the circle with blue. 


To move the display on the monitor screen. depress ‘PAN’ again to 
disable the movement control. 


Clear the screen and return the terminal to its turn-on condition . 
(Alphanumeric Mode) by depressing RESET twice. This completes the few 
quick tests to verify correct installation and operation. 


Additional Operations 


Circles can be drawn with various colors other than green by changing 
the color before depressing ‘0’. Re-enter interpreter mode by hitting 
local and ESC keys. Place the cursor at a desired position. Color. 
change is achieved by striking C (set current color) followed by a 


color as defined in the following table. For example, hit ‘C’ and 
then CTRL ‘D’ ta change the current color to blue. (You will not see 
the current drawing color until you draw a circle}. Draw a blue 


circle by hitting ‘O’ and then ‘I’ keys. 


CIRCLE COLOR KEYS DEPRESSED (COLOR TABLE ADDRESS> 
BLACK CTRL @ 0 
RED CTRL A 1 
GREEN CTRL B 2 
YELLOW CTRL C 3 
BLUE CTRL D 4 
MAGENTA CTRL E ro 
CYAN CTRL F 6 
WHITE CTRL G z 


To completely fill the background surrounding a circle or figure, 
activate the cursor, position it outside the boundary, select a color 
by hitting ‘C’ and then the color desired. Then depress ‘I’. All 
unbounded areas will be colored by the Internal fill algorithm 
incorporated in the AED 1024 firmware. 


Intersecting circles or polygons can be colored using ‘’V’ (overlay 
fill) instead of I (Interior fill), the result being a Venn Diagram 
with primary colors additive in common bounded areas. Refer to 
the IFL and OFL commands. 


Figure 3.3 illustrates use of the boundary fill capability of the 
terminal. Refer to the BFL command. To change the entire screen 

to a color other than black, command the terminal to: 1) change 
background color, 2) select the color, and 3) erase screen and print 
it in the newly selected color. The keystroke sequence to obtain 

a white screen would be: | 


KEYSTROKE COMMENT 


RESET RESET Clears terminal (caps locked stays on.) 


LOCAL 
ESC Puts terminal in Interpreter Mode 


CTRL C Single character code for 
"set background color. " 


CTRL G Says color desired is white ™s 
(CTRL G = 7 in ASCII code) | 


CTRL L Form feed; clear screen and advance to new 
page/full screenful, with newly assigned 
color. 


Depressing ZOOM IN centers the area of interest and magnifies it 
by 2. Repeatedly depressing ZOOM IN produces successive integer 
magnifications (2X,3X,4X....;, 16X) up to 16 times. Depressing 

ZOOM OUT decreases the magnification by integers (15X, 14X., 13%, 


If the cursor is enabed, the Pixel under the cursor will remain 
stationary on the screen, with the rest of the image expanding away 
from the cursor position. If the cursor is disabled, the upper 
left corner of the screen will remain stationary while the image 
expands down and to the right. 


3.5 COMMUNICATIONS 


The AED 1024 communicates with computers, plotters, digitizer 
tablets, modems through the connectors shown in Figure 3. 2. 

Select the proper cable(s) and interconnect the AED 1024 terminal 
to your CPU or modem. For serial interfaces, be sure the BAUD 
RATE is set properly because experience has shown this is a common 
source of installation difficulty. 


3.6 SOFTWARE 


HOST computer software, which may include a Terminal Access 
Package (TAP), permits the AED 1024 to operate as a teletype or 
video display unit utilizing bit serial transfers from 300 to 
19,000 baud. The AED 1024 runs the Tektronix Plot 10 software. 
Direct Memory Access (DMA) transfers are achieved through the 
PARALLEL INTERFACE port and a CPU/DMA interface: however, a 
software device driver must be installed in the host software 
operating system. 


3.7 OVERNIGHT OR CONTINUOUS USE (WARNING) 


The AED 1024 can be left with POWER ON continuously. It is 
possible, however, to damage the phosphorluminescent material 
if an image is left on the screen for prolonged periods. To 
avoid prolonged screen exposure, either 1) hit CTRL L (form 
feed) in Local Mode to clear the screen, or 2) activate RATE 
panning, or 3) turn the unit OFF. 


3.8 SWITCH SETTINGS: AED 1024 
COMMUNICATION SWITCH SETTINGS 
SWITCH # FUNCTION To avoid loss of incoming 
: data, the host will stop 


transmitting when input 
buffer is 754 full. 


i X On/Off Enable when 
Up 
2 Locks RTS True when To avoid loss of data, the 
Closed ; host should not send data 
while RTS is negated. 
3,4,5 Aux Baud Rate 
6, 7,8 Host Baud Rate 


Setting Baud Rate: During system reset the baud rate is selected 
according to the back panel DIP switch labeled, "COMM." This 

baud rate can be overridden from the keyboard or under host program 
control using the SBR function (See Terminal Command Protocol, 
Chapter 5). | 


Positions 3 through 5S specifiy "AUX" baud rate. 


Positions 6 through 8 (right-most) specify "HOST" baud rate. 


C = CLOSED 

QO = OPENED 

COMM. SWITCH POSITION COMMUNICATION RATE 
3 4 5 (AUX) 

6 (HOST) 

C Cc Cc 300 Baud 

C C 0 600 Baud 

Cc 0 Cc 1200 Baud 

C QO 0 2400 Baud 

0 C Cc 4800 Baud 

0 C 0 9600 Baud 

0 0 C 19200 Baud 

0 0 0 External Clock/16# 


*Baud rate of 9600; external clock should be 16 X 9600 = 153.6 
KHz, for example. 


OPTION SWITCH SETTINGS 
(For Communications Protocal. Host to Terminal ) 


SWITCH # POSITION RESULT 


1 0 Half duplex transmission with 
local echo 


Cc Full duplex transmission 
= 0 SPACE will erase characters spaced 
over. Backspace will not erase 
C Backspace will erase character and 


fill background color 


3 0 Rubouts are ignored 
C Rubouts are ignored 
4 Oo Priority given to TEK4014 command set. 


Always set this switch UP when 
emulating the 4014. The Opt command 
over rides this switch when such 
emulation is not required | 


a’ eal 


SWITCH # 


6,7,8 


CUP) 


(DOWN) 


OPTION SWITCH SETTINGS 
(For Communications Protocal, Host to Terminal} 


POSITION 


C 


Value O-7 


MSB=SWITCH 6 


RESULT 


Priority given to AED command set. 


Parallel: Causes full reset of terminal 
if bit 8 of ’COMMAND OUT’ is high. 
Switches 6 7, 8 select the parallel 
device address of the 1024. 


Serial: Standard bit stream 
configuration only. See chart below. 


Parallel: Normal Operation 


Serial: With switches 6-8, specifies 
the serial data configuration as | 
detailed in the following table. 


Parallel: With Switch 3S OPEN, specifies 
the device addresses FS among multiple 
terminals on I[/0 bus. Serial: With 
Switch 5 CLOSED, specifies the serial 
data configuration as detailed in the 
following table. 


It becomes necessary to change to another configuration of the 


"HOST" 


serial port, 


follows: 


OPTION SWITCH POSITION 


3 


0) 


& 


X 


C 


2) 


7 


8 
X 


C 


set the OPTIONS Switch, positions 5-8 as 


CHARACTER 
CONFIGURATION 
8+0O+2 (Standard) 
8+0+2 
S+EVEN+1 


8+ODD+1.~ 


C - 0 C 0 7+EVEN+2 
C 0 C C 7+0DD+2 
cho OF Ly T+EVEN+$ 
C 0 0 0 7+0ODD+1 


NOTE: X=Does not matter 


The standard serial character configuration is 1 start bit, followed by 8 
data bits followed by 2 stop bits. This is abbreviated as 8+0O+2, for: 


8 Data Bits 
O Parity Bits 
2 Stop Bits 
NOTES: 
Using 8 bits is recommended. 
If using multiple terminal parallel communication it is not ' 
possible to depart from the standard serial configuration through DIP aw 
switch settings since positions 6-8 are used to select the terminal 
device number ("unit" numbered). | 
Because of the expanded command set on the AED 1024. the full 8 bits 
transmitted from the host will now be recognized by the AED 1024. The parity 
setting of the terminal must match the parity setting of the host, or errors in 
transmission over the serial interface will occur. 
The 1024 refreshes at 30 H 2:1 interlaced. To reduce flicker, 


long persistence monitors should be used. 


3.9 GENERAL INSTALLATION CHECK LIST FOR AED 512/767 AND HOST CPU 


i, SSeS eS ee Check line voltage -- 240 or 120 V. 
2. SSeS eae Check fuse flip chip 
Do re ren All cable connections solidi arrows matched, 


pin i to pin 1 on ribbon connectors. 


Qo re ree Check baud rate, communication switch, 
parity. 


Troubleshooting 


PROBLEM 
No chirp, no response (dead unit) 
Unit chirps -- no signature on 


on 1024 screen. 


Monitor displays "check sum error" 
Vertical lines on power up or fill 
Plaid pattern 

Unit powers up but keyboard will not 
respond 


All LED’s on and/or indistinguishable 
patterns on screen. 


1024 Chirps repeatedly 


CHECK 

Unit plugged in? 

Power LED on” 

Fuse OK? 

Repeat power up sequence. 
RGB cables connected? 


Power cable for monitor 
plugged in? 


Monitor on/off switch 
activated? 


Toggle switch on terminal 


set to line or internal 


position? 


Indicates bad PROMS ~— replace. 
Probable bad memory chip. 


Component failure ~- bad chip, 
PROM, keyboard. 


Remove terminal top cover. 
check for cable connections. 


Reset, turn power OFF and ON. 


#Disconnect communication 
cables and try 1024 in 
stand-alone mode. 


Buffer overload. If operating 
with CPU, is COMM switch #1 
open enabling X ON/X OFF? If 
in stand-alone mode, a 


component failure is indicated. 


Note: 


Patches of uneven color on screen Purity problem. Fill 
screen with red. Press de- 
gaussing button on front of 
monitor. Monitor should 
be warmed up for approximately 
20 minutes before degaussing. 


Do not store metal objects 
on top of monitor. 


1024 will not respond to 3 charact- 1024 defaults to lower case. 

ter commands CAPS Lock key must be enabled 
to execute 3 character 
mnemonics. 

Tektronix emulation won’t operate Option switch 4 up? Check 


baud rate and parity. 


Graphic tablet will not function Cursor on? ETC command issued? 
Auxiliary baud rate same as 
bit pad baud rate? Degauss bit 
pad with magnet. Pen and power 
supply properly connected? 


RS232 cable should be a modem 
cable when using GTCO tablet. 


DIP switches inside tablet set 


properly? 
Daisey chain of monitors not fun- 19" monitor must be last in 
ctions properly or image is too chain. Set "19 monitor term- 
dark a hue. ination switch to 75 ohms. 


13" monitor should be set 
| to high impedance. 


#If the 1024 functions in stand-alone mode, re-connect RS232 cable 
to the terminal. Remove all 1/0 devices from the CPU, leaving in 
the CPU card. memory, serial interface and terminator. 


(CAUTION: Power down CPU befor removing boards. THIS IS ESSENTIAL !) 
break key to test for serial communication, suspect a computer 
problem, bad RS232 cable, or possible serial port failure. First 

try another cable. Then try removing boards.and cleaning the 

solid part of the connector fingers with an eraser. Carefully 

reset boards and try again. If serial communication works, start 
adding I/O devices one at a time with the DMA interface first. 

Check again for serial communication. Keep adding I[/0 devices 

until you find the problem device or cable. 


The flat gray I/0 cable must be connected properly to the unit and 
I/O device during testing for parallel communication. 
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4. KEYS AND INDICATORS 
4.1 SPECIAL FUNCTION KEYS (4-1) 
4.2 STANDARD FUNCTION KEYS (4-8) 
4.3 INDICATORS (4-8) 

4.4 THE NORMAL (7X12) FONT (4-10) 


— ASCIT CODE CHARTS 


4 KEYS AND INDICATORS 


This chapter describes the keys and indicator lights on the AED 512/767 keyboard. 
The user is assumed to have read Chapter 3 entitled Installation, and to have 
performed the suggested keyboard operations described there. In this chapter, a more 
complete description of each key’s function is provided. Please refer first to Figure 4.1A 
or 4.1B, following, to refresh your memory of the location of the keys on your terminal. 
Perhaps even better, you should sit down at your AED 512 or AED 767 and try out the 
keys as we describe them. The keys are treated from the top, left to right on your 
keyboard. 


4.1 SPECIAL FUNCTION KEYS 


Reset 


Hitting the RESET key the first time interrupts the terminal’s current task and causes 
it to enter Interpreter Mode. (If already in the Interpreter Mode, the first RESET 
cancels a pending or partially completed command.) Hitting this key again after one 
second (without any other keystroke) invokes a FULL RESET which reinitializes the 
terminal. All default modes and conditions (such as Baud rates on HOST and AUX 
ports) are reinstated, self-test diagnostics are performed, and the terminal is placed in 
Alphanumeric Mode. Following initialization, the terminal signature appears on the 
upper left corner of the display and then the terminal chirps, signifying that no self- 
test errors have been found. 


Local e 


After initialization (FULL RESET) the terminal is in Remote Mode. In this mode, data 
can be exchanged with the host through the serial or parallel communication ports. 
Pressing the LOCAL key puts the terminal in Local Mode. In Local Mode, keystrokes 
entered on the terminal are moved to the receive buffer where they are processed as if 
they had come from the host. Data sent serially by the host is ignored; host data sent 
via parallel transmission is not. 


Lower Case (AED 512 only) 


After the AED 512 has been initialized, it is in ALL CAPS Mode. To generate lower 
case codes, hit the LOWER CASE key. The indicator light above the key will light up 
showing that Lower Case Mode is in effect. Use the SHIFT key to generate capital 

letters while in Lower Case Mode. | 


ialized, the keys are in Lower Case Mode. Therefore, if you 
are in Local Mode, you must press the CAPS LOCK key or depress the SHIFT key 
before you can execute certain commands. Pressing the CAPS LOCK key puts the 
terminal in Upper Case Mode until FULL RESET or again depressing CAPS LOCK. 
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Figure 4.1.A 
AED 512 Keyboard 
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4.1 SPECIAL FUNCTION KEYS (continued) 


Scroll Disable 


Normally, when scrolling begins, after the bottom line of text has been written, the 

- entire image is scrolled (or moved) upward by one line. Then the next line of text is 
written into the available new bottom line. The top line of text is moved off-screen and 
erased from video memory. 


However, if the SCROLL DISABLE key has been pressed, the terminal will stop 
scrolling (hang) after the bottom line has been filled. The Scroll Disable indicator will 
light and no additional characters will be displayed. This feature “freezes” the display 
to allow the reading of text that otherwise would be scrolled upward too rapidly to be 
read. Depressing SCROLL DISABLE again will reinstate scrolling. 


A Form Feed (CTRL L) character code generated while text is being sent will also stop 
scrolling of the text. CAUTION: If the host computer is communicating over the serial 
interface and does not support XON/XOFF or RTS handshaking, the incoming text 
may be lost. 


Pan 


Depressing this key lights the corresponding indicator and places the terminal in 
Joystick Pan Mode. Absolute or Rate pan can be selected with the RATE key 
(described below). Pan Mode will remain in effect until the PAN key is hit once more or 
the Disable Pan (DPA) command is issued. The joystick may be used to move the 
display in the X-Y plane. 


If the Cursor Indicator and the Pan Indicator are both lit, the cursor pans with the 
screen image as the joystick is moved. 


The term panning is used to refer to movement of the display window in X or Y, or 
both, coordinates. It thus includes scrolling as the special case of vertical (Y direction) 
movement. 


Zoom In 


On the AED 512, when the ZOOM IN key is depressed with the cursor OFF, the image 
at the center of the screen will remain in the center with a X2 magnification. 
Depressing the ZOOM IN key again will magnify the same image to X3, etc. If the 
cursor is ON, the image area it covers will be moved to the center of the screen and 
magnified, but the cursor will remain in the same physical position on the screen 
where it was just before the ZOOM IN key was depressed. Thus, depressing the ZOOM 
IN key again will move to the center of the screen whatever area of the image is 
covered by the cursor. The image will keep moving as the ZOOM IN key is depressed. 
To prevent the image from successively moving, either reposition the cursor to the 
image area of interest or extinguish the cursor after the first zoom. 


4.1 SPECIAL FUNCTION KEYS (continued) 


Zoom Out 


Depressing this key will contract (demagnify) the display to the next lower zoom 
factor. When zoom reaches X1, the Zoomed Indicator goes out. The current screen 
center will not change during ZOOM OUT, whether or not the cursor is ON. 


User Programmable Keys, 0 Through 7 


Keys 0-7 are programmable by the user with commands DPK and DSK. Therefore, 
they are “soft” keys. The AED 512 and AED 767 keyboards have some differences in 
the default uses of these keys as shown below: 


Default (Unprogrammed) 
Key AED 512 
0 — Blue Grid 
1 — Anti-alias 
2 — Font Normal 
3 Font Small Font Small 
4 Reverse Video Reverse Video 
5 Trace Trace 
6 Hard Copy Hard Copy 
7 Cursor Cursor 


The functions listed above and described below are in effect after power-up or after a 
full reset; they persist until programmed by the terminal user. 


USER PROGRAMMABLE SPECIAL FUNCTION KEYS 


Depressing this key invokes the anti-aliasing function which 
causes subsequent vectors drawn with colors 0 through 7 to be 
‘visually smoothed. Depressing this key a second time causes 
subsequent vector drawing of colors 0 through 7 to become jagged 
again. See Chapter 1 and the Anti-Alias Vector (AAV) command 
in Chapter 5. 


tively superimposed on any image just previously displayed. The 
grid has blue lines at 8, 32 and 64 pixel spacing (horizontal and 
vertical) with intensity as a function of the spacing. Depressing 
this key again turns OFF the blue grid. See the BLG command in 
Chapter 5. 


After FULL RESET the terminal (normal) text characters are in a 
matrix 7 pixels wide by 12 pixels high, with 8 pixel horizontal 
spacing and 13 pixel vertical spacing between centers. See Section 
4.4. Should an alternative font have been selected, depressing this 
key will return the font to the normal size. 


4.1 SPECIAL FUNCTION KEYS (continued) 


Font Small 


Depressing this key will select a font which has characters in a 
matrix 5 pixels wide by 7 pixels high, with 6 pixels horizontal and 
8 pixels vertical spacing. 


Reverse Video 


Normally, the monochrome output will be a white-on-black ren- 
dering of data in the least significant memory plane. Toggling this 
key will result in a black-on-white, reverse video display. 


Trace 


This key supresses the incoming escape (ESC) character and 
prevents the terminal from operating in the Interpreter Mode. 
Thus, the incoming printable characters are printed on the screen 
rather than being interpreted as commands or arguments. This is 
a debugging aid when the terminal is connected to a computer. 


Hard Copy 


If in Alpha Mode, dat 
512 only). 


ied to th rt (AED 


Cursor 


Depressing this key causes the cursor to be displayed on the 
screen and allows the cursor to be moved with the joystick. With 
the cursor OFF, the Draw Cursor Absolute (DCA) command will 
cause the cursor to appear at the CAP. However, if the cursor is 
ON or the Enable Joystick Cursor (EJC) command is invoked, the 
cursor will follow the joystick position rather than the CAP unless 
the CAP happens to coincide with the joystick position. 


Rate 


This key enables/disables the Joystick Rate Mode. In Rate Mode, horizontal and 
vertical image displacements will vary at a rate proportional.to the joystick deflections 
from center position. A dead zone is provided in the center to allow freezing of the 
joystick values. When the joystick is not in Rate Mode, it is in Position Mode, where H 
and V components of image displacement depend only upon the absolute joystick 
position. 


Vernier 


This key enables joystick 16 to 1 vernier position control, i.e., improves (decreases) the 
sensitivity of cursor position to joystick movement. 


HERE IS 


No official current function. Pushing HERE IS may clear the screen without invoking 
RESET on your terminal, but this may change in future firmware. 
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4.1 SPECIAL FUNCTION KEYS (continued) 


ESC 
Sends ASCII ESC (decimal 27), and, if in Local Mode, lights the Interpreter Indicator. 


_ LF (Line Feed) 


Causes alphanumeric cursor (underline) to move one line space downward for each key 
depression. No horizontal movement results. 


RETURN 


Moves the alphanumeric cursor to the left margin of the display. No vertical movement 
results. 


CTRL (Control) 


Used in conjunction with another key to generate a non-printing character for control 
purposes. For example, if the terminal is in single character function code encoding 
mode, coincident depression of CTRL and L keys generates a “Form Feed (FF)” 
command, 12 decimal or 0001100 binary, which clears the old display page to the 
background color but does not invoke RESET. See Figure 4.3. | 


RUB (Rub Out) 


Sends ASCII DEL, 127 decimal. Most operating systems recognize this as “ignore last 
keystroke.” In the Local and Alphanumeric (Text) Mode, depressing RUB OUT will 
erase the last typed character. 


The RUB OUT command (from Host or AED keyboard) causes a cell to be written in 
the background color, backspaced one cell along the horizontal axis of the screen. The 
default cell size is 8H X 13V pixels and the background color is black, thus any selected 
character or image area of the cell size will be obliterated. 


REPT (Repeat) 


Repeats the last key typed, at a rate of approximately ten characters per second. If a 
programmable function key was the last key depressed before REPT is depressed, then 
the contents of that programmable key will be repeated. This is a useful feature if the 
programmable key contains the instructions to draw a circle, draw a filled circle, or fill 
a rectangle relative (FRR, Chapter 5) because the joystick (or tablet stylus) can be used 
as a paint brush while the REPT key is held down. 


BRK (Break) 


If the BREAK and CTRL keys are simultaneously held down, the terminal will send a 
break character over the HOST serial line. This is essentially a null character with no 
“stop” bits affixed. Depressing BRK by itself has no effect. 


SHIFT 


Use the SHIFT key to generate capital letters while the terminal is in Lower Case 
Mode. See Lower Case and Caps Lock headings above. 
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4.1 SPECIAL FUNCTION KEYS (continued) 


SPACE BAR 


In Alphanumeric Mode, the space bar causes the alpha cursor to move one letter space 
to the right. When the right page border is reached the terminal automatically 
generates a carriage return and a line feed. 


NUMERIC PAD 


Duplicates the digits 0-9 and a decimal point, for convenience. 


TAB 


Same as space bar in Local Mode. If in Interpreter Mode, TAB returns the terminal to 
the Alpha Mode. On keyboards without TAB key, hit CTRL I to generate the responses 
just described. The terminal firmware is not programmed to provide a typewriter-like 
multiple space jump by the CAP (Current Access Position). 


Nul 


To generate a character with binary value 0 (nul), hit the two keys CTRL @ simul- 
taneously. Not a key, but an occasionally needed character. 


4.2 STANDARD FUNCTION KEYS 


Refer to the Keyboard drawing, Figures 4.1 A and B, and the ASCII Character Code 
Chart, Figures 4.3 A and B, for information concerning the additional control functions 
normally provided on exclusively alphanumeric terminals. For example, Form Feed = 
CTRL L. Of course the letter and decimal digit keys are standard function keys. 


4.3 INDICATORS 


From left to right, above the top row of the keyboard are the indicator lights. The label 
and function (when lit) of the indicator lights (LED’s) are defined as follows. 


Power 


When lighted, indicates presence of the +5 volts. 


Interpreter 


Indicates that the terminal is in Interpreter Mode (not Alphanumeric). Incoming 
characters are not printed but are interpreted as a command function code and 
arguments. 


On (Local Mode) 


Indicates terminal is in Local Mode. Note that indicator is located just above the 
LOCAL key. 


Sees 
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On (Scroll Disable) 


Indicates that the SCROLL DISABLE key, located just below the indicator, has been 
depressed, and if X ON/X OFF is invoked, incoming characters from the host have 
been stopped. If X/ON/X/OFF has not been invoked, incoming characters are being 
lost once the 256 byte character buffer is full. 


Enter 


No current function. 


Enable (Pan) 


Indicates either that the PAN key has been depressed, or that an Enable Pan (EPA) 
instruction code has been received. Note the indicator is just above the PAN key. 


Zoomed 


Indicates that the terminal is zoomed greater than X 1. 


Busy (Interpreter) 


Indicates the interpreter is executing a function code or awaiting the completion of a 
keystroke sequence. 


Register 


These eight indicators may be lit by the DRL command. The command’s argument 
will light a pattern of indicators based on a binary coded decimal equivalent. For 
example: DRL1. will light the far right indicator (above USER KEY 7); DRL2. will 
light the indicator second from the far right (above USER KEY 6); DRL 255. will light 
all eight indicators; and DRLO. will extinguish all indicators. 


If the DRL command is not invoked but a corresponding user function key is, the 
indicator above that key will light. (See the above section on USER PROGRAM- 
MABLE SPECIAL FUNCTION KEYS 0-7) If the DRLO. command is issued the light 
will be extinguished even though the corresponding function key is still active. 


Rate 


Indicates that the joystick “RATE” or POSITION” key (just below the indicator) has 
been depressed, subsequent to the last initialization. Cursor movement (rate) will now 
be proportional to joystick deflection from a central position. 


On (Vernier) 


Indicates that the VERNIER key just below the indicator has been depressed, sub- 
sequent to the last initialization. The sensitivity of cursor movement to joystick 
displacement is now reduced, allowing vernier (fine) control. 


4.4 THE NORMAL (7 X 12) FONT 


Figure 4.2 shows sample pixel patterns (icons) as well as the location of the current 
access position (CAP) relative to the character body. Each character is located within a 
7 x 12 matrix. The 7 x 12 matrix is contained in an 8 x 13 pixel cell which guarantees 
proper spacing between characters. 


— 8 pixels cea — 8 pixels al 


13 pixels F= 13 pixels 


Figure 4.2 
Normal 7 x 12 Font 
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CR = CTRL and M keys depressed 
(Copyright © 1979, Tektronix Inc. All rights reserved. Reproduced by permission.) 


Figure 4.3 A 
ASCll Character Code Chart | 


ASCII CODE CHART 
SEVEN UNIT CODES, ASCII * 


OCTAL OCTAL 
sid 000 NUL (Blank) 100 @ (Ampersand) 
001 SOH (Start of Header) 101 A 
002 STX (Start of Text) 102 B 
003 ETX (End of Text) 103 C 
004 EOT (End of Transmission) 104 D 
005 ENQ (Enquiry) 105 E 
006 ACK (Acknowledge (Positive)) 106 F 
007 BEL (Bell) 107 G 
O10 BS (Backspace) 110 H 
Oll HT (Horizontal Tabulation) lll I 
O12 LF (Line Feed) 112 J 
O13 VT (Vertical Tabulation) 113 K 
Ol4 FF (Form Feed) 114 L 
O15 CR (Carriage Return) 115 M 
016 SO (Shift Out) 116 N 
O17 SI (Shift In) 117 O 
020 DLE (Data Link Escape) 120 P 
021 DC1 (Device Control 1) 121 Q 
022 DC2 (Device Control 2) 122 R 
023 DC3 (Device Control 3) 123 S 
024 DC4 (Device Control 4) 124 T 
025 NAK (Negative Acknowledge) 125 U 
026 SYN (Synchronization) 126 V 
027 ETB (End of Text Block) 127 W 
030 CAN (Cancel) 130 X 
031 EM (End of Medium) 131 Y 
032 SUB (Substitute) 132 Z 
033 ESC (Escape) 133 { (Opening Bracket) 
034 FS (File Separator) 134 \ (Reverse Slash) 
035 GS (Group Separator) 135 ] (Closing Bracket) 
036 RS (Record Separator) 136 ~  (Circumflex) 
sa 037 ‘US (Unit Separator) 137 _ (Underline) 
040 SP (Space) 140 ‘ (Open Single Quote) 
041 ! (Exclamation) 141 a 
042 as (Quotation) 142 b 
043 # (Number Sign) 143 c 
044 $ (Dollar) 144 d 
045 My (Percent) 145 e 
046 & (And Sign) 146 f 
047 : (Closing Single Quote) 147 g 
050 ( (Left Paren) 150 h 
051 ) (Right Paren) 151 i 
052 * (Asterisk) 152 j 
053 + (Plus) 153 k 
054 ; (Comma) 154 ] 
055 - (Hyphen) 155 m 
056 : (Period) 156 n 
057 / (Slash) 157 O 
060 0 160 p 
061 1 161 8 q 
062 2 162 r 
063 3 163 s 
064 4 164 t 
065 5 165 u 
066 6 166 Vv 
067 7 167 w 
070 8 170 x 
071 9 171 y 
072 : (Colon) 172 Zz 
073 : (Semi-colon) 173 { (Opening Brace) 
074 = (Less Than) 174 | (Vertical Line) 
075 = (Equal) 175 } (Closing Brace) 
076 > (Greater Than) 176 ~ (Overline (Tilde) 
077 ? (Question Mark) 177 DEL (Delete/Rubout) 


* This code is often sent with a parity bit and is thus sometimes referred to as an eight-bit code. 


** The codes from contiguous octal values 000 through 037 are non-printing control characters. 


Figure 4.3.B 
ASCII Code Chart 


KEYS AND INDICATORS 


This chapter describes the keys and indicator lights on the AED 1024 
keyboard. The user is assumed to have read Chapter 3 entitled, 
Installatian, and to have performed the suggested keyboard operations 
described there. In this chapter, a more complete description of 

each key’s function is provided. Please refer first to Figure 4.14 

or 4 18. following, to refresh your memory of the location of the 
keys on your terminal. The keys are treated from the top, left to 
right on your keyboard. 


SPECIAL FUNCTION KEYS 


Hitting the RESET key the first time interrupts the 
tarminal’s current task and causes it to enter Interpreter 
Mode. ‘(If already in the Interpreter Mode, the first 

Reset cancels a pending or partially completed command. ) 
Hitting this key again after one second (without any other 
keystroke? invokes a FULL RESET which reinitializes the 
terminal. All default modes and conditions (such as Baud 
rates on HOST and AUX ports) are reinstated, self-test 
diagnositcs are performed . and the terminal is placed in 
Alphanumeric Mode. Following initialization, the terminal 
signature appears on the upper left corner of the display and 
then the terminal chirps, signifying that no self-test errors 
have been found. 


Local 


After initialization (FULL RESET), the terminal is in Remote 
Mode. In this mode, data can be exchanged with the host 
through the serial or parallel communication ports. Pressing 
the LOCAL key puts the terminal in LOCAL MODE. In LOCAL MODE. 
kaystrokes entered on the terminal are moved to the receive 
puffer where they are processed as if they had come from the 
host Data sent serially by the host is ignoredi host data 
sent via parallel transmission is not. 


Ceps Lock 


When the AED 1024 is initialized, keys are in Lower Case 
Mode. Therefore, if you are in Local Mode, you must press the 
CAPS LOCK key or depress the SHIFT key before you can execute 
certain commands. Pressing the CAPS LOCK key puts the 
terminal in Upper Case Mode until FULL RESET or again 
depressing CAPS LOCK. On the AED 1024. reset does not effect 
caps lack. 


Figure 4 
AED 1024 Keyboard 
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4.1 SPECIAL FUNCTION KEYS (CONTINUED) 


Scroll Disable 


Normally. when scrolling begins, after the bottom line of 


text has been written, the entire image is scrolled (or 
moved) upward by one line. Then the next line of text is 
written into the available new bottom line. The top line of 
text is moved off-screen and erased from video memory. 


However, if the SCROLL DISABLE key has been pressed, the 
terminal will stop scrolling (hang) after the bottom line has 
been filled. The Scroll Disable indicator will light and no 
additional characters will he displayed. This feature 
"freezes" the display to allow the reading of text that 
otherwise would be scrolled upward too rapidly to be read. 
Depressing SCROLL DISABLE again will reinstate scrolling. 


A Form Feed (CTRL L) character code generated while text is 
being sent will also stop scrolling of the text. CAUTION: If 
the host computer is communicating over the serial interface 
and does not support XON/XOFF or RTS handshaking, the 
incoming text may be lost. | 


The arrow keys are now used to control panning if the pan 
function has been enabled. They are also used to position the 
cursor. Pan, cursor and the local key are enabled or disabled 
by pressing the appropriate key. 


Zoomi 


The other special functions such as grid and zoom are active 
only after the second function key has been depressed once. 
Any of the special function keys may then be used until the 
second function is pressed again, returning control to the 
numeric character set. 


User Programmable Special Function Keys 
DE JAG 


Depressing this key invokes the anti-aliasing function which 
causes subsequent vectors drawn with colors O through 7 to be 
visually smoothed. Depressing this key a second time causes 
subsequent vector drawing of colors O through 7 to become 
Jagged again. (See Chap. 1 and the Anti-Alias Vector (AAV) 
command in Chap. 9. 


GRID 


Depressing this key causes a rectangular grid to be 
nondestructively superimposed on any image just previously 
displayed. The grid has green lines at & S32. and 64 pixel 
spacing (horizontal and vertical) with intensity as a 
function of the spacing. Depressing this key again turns OFF 
the grid. (See the BLG command in Chap. 53)? 


VERNIER 


This key enables 16 to 1 vernier position control, i.e., 
improves (decreases) the sensitivity of cursor position to 
movement. | 


ERASE 


Sends ASCII ESC (decimal 27), and, if in Local Mode, lights 
the Interpreter Indicator. 


LF (Line Feed) 


Causes alphanumeric cursor (underline) to move one line space 
downward for each key depression. No horizontal movement 
results. 


RETURN 


Moves the alpha numeric cursor to the left margin of the 
display. No vertical movement results. 


CTRL (Control) 


Used in conyunction with another key to generate a non- 
printing character for control purposes. For example, if the 
terminal is in single character function code encoding mode: 
coincident depression of CTRL and L keys generates a "Form 
Feed (FF)"“ command, le decimal or 0001100 binary, which 
clears the old display page to the background color but does 
not invoke RESET. See Figure 4. 3. 


RUB (Rub Out) 


Sends ASCII DEL, 127 decimal. Most operating systems : 
recognize this as “ignore last keystroke.” In the Local and 
Alphanumeric (Text) Mode, depressing RUB OUT will erase the 
last typed character. : 


The RUB OUT command (from Host or AED keyboard) causes a cell. 
to be written in the bacground color, backspaced one cell 
along the horizontal axis of the screen. The default cell 
size is SH x 13V pixels and the background color is black, 
thus any selected character or image area of the cell size 
will be obliterated. 


2 = 


or 


ce 


BRA (Break) 


If the BREAK and CTRL keys are simultaneously held down, the 
terminal will send a break character over the HOST serial 
line. This is essentially a null character with no "stop" 
bits affixed. Depressing BRK by itself has no effect. 


SHIFT 


Use the SHIFT key to generate capital letters while the 
terminal is in Lower Case Mode. See Lower Case and Caps Lock 
headings above. 


SPACE BAR 


In Alphanumeric Mode, the space bar causes the alpha cursor 
to move one letter space to the right. When the right page 
border is reached the terminal automatically generates a 
carriage return and a line feed. 


NUMERIC PAD 


Duplicates the digits O-9 and a decimal point, for 
convenience when not in second function mode. 


TAB 
GS spaces 
NUL. 


To generate a character with binary value O (nul), hit the 
two keys CTRL and @ simultaneously. Not a key, but an 
occasionally needed character. 


4.2 STANDARD FUNCTION KEYS 


Refer to the Keyboard drawing, Fig. 4.1 A and B. and the 
ASCII Character Code Chart, Fig. 4. 3A and B, for information 
concerning the additional control functions normally provided 
on exclusively alphanumeric terminals. For example. Form 
Feed=CTRL L. Of course the letter and decimal a1 G2% keys are 
standard function keys. 
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4.3 INDICATORS 


From left to right, above the top row of the keyboard are the 


indicator lights. The label and function (when 1it) of the 
indicator lights (LED’s) are defined as follows. 

ON LINE 

LOCAL 

INTERP 

BUSY 

PAN 

CURSOR 


DE JAG 


On Line 


When lighted, indicates terminal is On on Line mode. 


ON (Local Mode) 


Indicates terminal is in Local Mode. Note that indicator is 
located just above the LOCAL key. 


INTERPRETER 

Indicates that the terminal is in Interpreter Mode (not 
Alphanumeric ). Incoming characters are not printed but are 
interpreted as a command function code and arguments. 


BUSY (CInterpreter) 


Indicates the interpreter is executing a function code or 
awaiting the completion of a keystroke sequence. 


ENABLE (Pan) 


Indicates either that the PAN key has been depressed, or that 
an Enable Pan (EPA) instruction code has been recieved. Note 


the indicator is just above the PAN key. 
PAN 

Indicates display is in Pan Mode. 

CURSOR 


Indicates that the cursor is on. 


5. TERMINAL CONTROL PROTOCOL (TCP) 
5.1 INTRODUCTION (5-1) 
5.2 FUNCTIONAL INDEX OF COMMANDS (5-2) 


5.3 ALPHABETICAL ORDERING OF COMMANDS (5-4) 


O. TERMINAL COMMAND PROTOCOL 


INTRODUCTION 
TERMINAL CONTROL STATES 


During power-up or manual reset, the terminal enters Alphanumeric Mode. 

In this state it acts in a fashion usual to alphanumeric—-only terminals: 
that is, characters received are displayed on the screen from left to 
right, top to bottom. The normal ASCII control codes (carriage return, 

line feed, form feed) are accepted and appropriately processed. 


Upon receipt of ESC code (27), the terminal enters graphic Interpreter 
Mode. Rather than being displayed. the next character received is in- 
terpreted asa “function code". Depending on the definition of the 
particular function, it may have one or more arguments ("operands"). 
The host program must send (or in Local operation, the operator must 
enter) the expected number of operands because the next character will 
be interpreted as new function code. The interpreter returns to Alpha- 
numeric Mode when a function code received is either: 


1. A control character other than ESC(27), GS(29), or nul(O). 
2. An undefined function. 


This character is then processed in Alphanumeric Mode. 


The preceding paragraph describes the default encoding scheme for 
doing graphics in the Interpreter Mode. In addition to this Single 
Character, Non-Mnemonic function coding, there is a Three Character, 
Mnemonic coding which provides an alternate way to invoke interpreter 
functions. For key graphics data entry, the operator can use the 
longer but more easily remembered codes (e.g. set color, SEC) as 
opposed to the arbitrary single-character codes (e.g. set color, C). 


FUNCTION AN GPERAND ENCODING. 


All function codes have definitions which are printing characters in 
ASCII. In the description that follows, function codes are given in 
all caps followed by necessary operands, if any. The actual characters 
or bytes expected by the interpreter depend upon the encoding scheme 
specified with the SEN function. Normally the function code will be 
one character and each operand one or more 8-bit bytes, which can be 
tailored to the user’s requirements. For instance, when a host 
cannot send certain control characters, the user might select ASCII 
hexadecimal encoded operands. 
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FUNCTIONAL INDEX OF COMMANDS 


ALPHANUMERIC 


Text Characters ~ HOMe., Set Alpha cursor Color, Select Alpha 


Parameters, Set Console Status, XXX-exit 
teXt mode 


COLOR CONTROL 


graphix, enter 


Color Input - Load Anti-alias Table, Set Background Color, 
Set Alpha cursor Color, Set BLink, Set Cursor Colors, 
Set Color Table, Write Horizontal sCan-not AOI, Write 
Horizontal Scan —- AOI, Write Horizontal Runs, Write 


Horizontal rUns, Write Pixel 


Color Output - Read PiXel, Read Color Table, Read Horizontal 


Runs, Read Horizontal Scan 


Color Selection ~—- Set Current Colors 


COMMUNICATIONS 


Direct Memory Access - Define Area of Interest, Read Direct from 
AOI, Read Raster Direct, Start Command DMA, Set Console Status, 
Stop Direct Access - Read or Write, Select Interface - S or P, 
Set Up Counters - For DMA, Write Direct into AOI, Write Raster 


Direct, eXit Command DMA 


Parallel —- Set Console Status, Set Interface - S or P, Send Carriage 


Return, Stop Direct Access. 


Run Length Encoding —- Define Area of Interest, 


Read Horizontal 


Runs, Read Horizontal Scan, Write Horizontal sCan (not AOI) 
Write Horizontal Runs, Write Horizontal Scan, Write Horizontal 
TUn alternate, Write Incremental Plotter mode, Write Multiple 


Pixels 


Serial —- Copy to Aux, Programmable Option Number, Set Baud Rate, 


Send Carriage Return, Set Console Status, 


Set InterFace —- S or P.,. 


Send Key Stroke, Set Turnaround Delay, Write Horizontal Runs 


IGP =2Z 


IMAGE PROCESSING 
Run Length Encoding — Read Color Table, Read Horizontal Runs, Read 
Horizontal Scan, Write Direct into Area of interest, Write 


Horizontal sCan, Write Horizontal RUns, Write Horizontal Runs 
alternate, Write Raster Direct 


INTERPRETER 
Graphics Mode -— ESCape to interpreter, ReSet Terminal, Set ENcoding, 
XXX-eXit graphiX enter teXt mode 


KEYBOARD AND INDICATORS 


Function Keys —- COPy. Define Programmable Key, Define Soft Keys, 
Set Console Status 


Indicators - Define Register LED 


MEMORY FEATURES 
Firmware 
User — Jump User Subroutine, Load Microprocessor Ram, Set Stack End 


Video — ERaSe write enabled planes, Form FeeD: MOVe cap absolute, 
MoVe cap Relative, Read CaP, Read Direct from AOI, Read Horizontal 
Origin, Read Horizontal Scan, Read Vertical Origin, Set Read Mask, 
Set Vertical Origin, Set Write Mask, Write Direct into AOI, Write 
Horizontal Runs. Write Horizontal Scan, Write Horizontal RUn 
alternative 


SUPEROAM 


SUPeroam, Set Read Mask 


TEKTRONIX 


GS ~ Enter = Tektronix Mode, programmable OPTion number, Set 
Tektronix Window (767 only), SUB = enter Tektronix compatible 
mode. 


9.2 ALPHABETICAL ORDERING OF COMMANDS 


The remainder of this chapter contains a detailed description of 
each terminal command. Commands are ordered alphabetically, by 
their 3-character mnemonic names. In the following examples, all 
references to enabling the "CAPS LOCK" key refer to the AED 767 
ONLY. 
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CURSOR, JOYSTICK, TABLET 
Cursor Control - Draw Cursor Absolute, Erase Cursor Unconditionally,. 
Set Alpha cursor Color, Set Cursor Colors, Set Cursor Parameters, 
Set Console Status : 
Cursor Output —- Read CaP 


Joystick — Disable Joystick Cursor, Enable Joystick Cursor, Read 
Joystick Position 


Tablet — Define Tablet Mapping, Enable Tablet Cursor, Enable Tablet 
Polling, Read Tablet Position, Set Tablet Parameters 
DISPLAY SCREEN CONTROL 


Background Color -—- Blue Line Grid, Set Background Color, Set 
Console Status 


Scroll —- Both Set Origins, Read Vertical Origin, Set Auto Roam, 
Set Vertical Origin, Vertical Scroll Relative 


Pan - Disable PAn, Enable PAn., Horizontal Scroll Relative, Read 
Horizontal Origin, Set Auto Roam, Set Horizontal Origin 


Zoom — Set Zoom Registers 


GRAPHICS PRIMITIVES 
Circles ~- Draw Circle, Draw Fat Circle 
Ellipses - draw EL1iPses 
Lines —- Set Line Style 
Pixels — Read PiXels, Write Pixel 


Polygons ~— Boundary Fill, Draw Filled Polygon, Generalized overlay 
Fill, Interior Fill, Overlay Fill 


Rectangles — Draw Filled Rectangle. Define Stipple Pattern, Fill 
Rectangle Relative, Set Pattern Fill . 


Special Font ~ Define Special Font, Erase Special Font, Write 
Special Font 


Vectors —- Anti-~Aliased Vectors, Draw Multiple Vectors, Draw Vector 
Absolute, Draw Vector Relative, Load Anti-alias Table 
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LEGEND 


1. 


> 


- 


LO. 


ii. 


CAP is the abbreviation for Current Access Position, AOI for 
Area of Interest. 


All numbers are in decimal, except where otherwise noted. 
Text in quotes is ASCII encodedi e.g.; “A"=65. 

The two-character sequence xx denotes a "don’t care" bit. 
Digit zero (O) will be slashed (0) only where necessary to 
prevent confusion. Note the difference between letter O 
and numeral QO. 

The least significant bit in a given field is numbered O. 


Operand text in parentheses ( ) is repeated one or more times. 


Operands are 8-bits except where otherwise noted by a numeric 
suffix, e.g., n1l6 indicates 16 bits. 


Operands preceded by a slash (/) are returned by the terminal 
to the host. 


Command names will be spelled, occasionally, to emphasize the 
three character encoding of the commands. For example. Boundary 
Fill (BFL), Both Set Origin register (BSO). 


In all examples instructions to enable the "CAPS LOCK" key refer 
to the AED 767 only. 3 


TCP-5 


KEYBOARD CHANGES: 


The 312/767 keyboard has been replaced with a VT-100 look-alike. 
Thais new keyboard offers more versatility and will enable VT-i100 emulation 
in the future. The S12/767 joystick has been replaced by arrow keys and 
a mouse or bitpad. The arrow keys control panning if the pan function 
has been enabled or control the cursor movement 1f the joystick cursor has 
been turned on. Pan, cursor and the local key are enabled or disabled by 
pressing the appropriate key. Grid, zoom and other special functions are 
activated after the end function key has been depressed. The special 
function keys may then be used until the 2nd function is pressed again, 
returning control to the numeric character set. The reset key is in the 
upper left and must be pressed twice for a full reset. A local key is in 
the upper right and should be pressed for local mode operation. Remember 
to lock the caps button for front panel use. This key is located below 
the tab and is not turned off on a terminal reset. The erase key has been 
added to clear the screen when in text mode. Holding a key down for more than 
one second will cause that key to be repeated until released. The break 
key is safeguarded and requires that the CTRL keybe pressed. 


BITPAD/MOUSE : 


The bitpad or mouse is enabled by using the ETC or ETP commands. 
The terminal defaults to bitpad operation, and the mouse can be selected 
by issuing the STP(byte)d command with bitl = 1. Bit O still selects 
multiple or single trigger mode. See additional information on STP. If 
the mouse is heing used; calibrate it by placing the stylus in the lower 
left corner and slowly moving it towards the upper right corner. This 
calibration is required only after the mouse has teen powered up and used 
for the first time. The new format for serial communications with the 
mouse 1s packed binary. 


REAR PANEL RESET: 


A switch has been added to the rear of the AED 1024 for interrupting 
and resetting the microprocessor. This switch should be used if the 1024 
becomes locked. Pressing this switch will enable the processor to regain 
control without erasing video memory. Usually a front-panel reset will be 
sufficient to reset the terminal. 


Je Ys 
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NEW COMMANDS: 


The following commands have been added to enhance the AED 1024: 


AED EXTENDED FUNCTION - This command prints the general status of the 


19024 includin current revision number, 


EXAMPLE: 
(Local) 


CHl(x,y)- Copy Area 


from one area of the screen to another. 
must be specified by the DAI command. 


<reset><creset> ~-Reset terminal 


<escoG3DDDN 
AED 


ASCII. 


DEC 46 
OCTAL 56 


of Interest. 


-Enter 3 character mode 
-Display AED terminal status: 
H#H#HH#H AED 1024 STATUS #44 


VERSION: V1024x 

DATE: month date, year 
X,Y CAP: current X and Y 
COLOR: current color 


This command copies video data 


The original video area 
The destination of this 


video memory is determined by x,y being the new lower left corner. 
The area of interest for CAI is limited to 254x256. 


EXAMPLE: 
(Local) 


“reset><reset> 
<escoG3DDDN 
MOVSO. 50<cr> 
DCLSO<cr> 
DAI100. 100<cr> 
CAISOO. 300<cr> 


ASCII + 
DEC 43 
OCT 353 
HEX 2B 


~Reset terminal 

~Enter 3 character mode 

-~Move to 50, 50 

~Draw circle of radius 50 

~Set aoi to 100,100 

-~Copy filled circle to 300, 300 


current color and location of CAP. 


H 


CHR(n)}- This command sets the character size to one of four 
possible sizes. n=1,¢2,3 or 4 for sizes small to large. For 
more detailed control of character size, use the SAP command. 


EXAMPLE: <reset><reset? 

(Local) <esc>G3DDDN 
CHRi<cr> 
MOV100. 200<cr> 


XXX 


THIS 1S TEXT 


<esc> 


CHR4<cr> 
MOV100. 300<cr> 


XXX 


BIGGER TEXT 


ASCII 

DEC 45 
OCT S59 
HEX 2D 


+ 


~Reset terminal 

-Enter 3 character mode 
~Select smallest char size 
-~Move to 100, 200 

~Exit interpreter 

~Print small text 

—-Enter interpreter 
~Select largest char size 
~Move to 100; 300 

~Exit interpreter 

-~Print larger text 


ROT(n)- ROTate memory planes in AOT. This command is used to 
rotate all memory planes within the area of interest specified 
by the DAI command. The planes will be rotated n times from 
plane-O towards plane-7 and only data in the AOI will be 
affected. ROT(QO) will reset these plane to their original 


order. 


EXAMPLE: <reset><reset> 
(Local) “esc>G3DDDN 


TFL 


MOVS500. 500<cr> 
DAI600. 600<cr> 
ROTi<cr> 
ROTO<cr> 


ASCTI 

DEC 45 
OCT 35 
HEX 2D 


-Reset terminal 

“Enter 3 character mode 
-~Fill screen with green 
-~Move to S500, 500 

~-Set aoi to 600; 600 
~Shift aoi planes i 


“RESET AOI PLANES 


Ba 


% 


RZR(x,yd- Read Zoom Registers. This command will read back the 
status of the x and y zoom registers. 


EXAMPLE: <reset><reset> -Reset terminal 
(Local) <esc>G3DDDN -~Enter 3 character mode 
7 SIFD -Set interface to display 
SZR2. 2<cr> -~Zoom in x2 
MOV100. 500<cr> -Set cap to 500, 100 
RZR ~Read Zoom factors 
+ 
PEK(address)~ Poke to memory. This command will send. a byte 


stored at Caddress] within the 6502 memory. 


EXAMPLE: 


# 


See POK command. 


ASCII 0 
DEC 48 
OCT 30 


POKCaddress:; data)- Poke to memory. This command will send a byte 


to Caddress] of 


EXAMPLE: 


(Local ) 


the 6502 memory. 


<reseto<creset> ~Reset terminal 
<esc>G3DDDN ~Enter 3 character mode 
SIFD -Set interface to display 
MOVSO0O0. 500<cr> -Set cap to 500, 500 
POK4096. 99<cr> ~-Poke address 4096 with 99 
PEK4094<cr> —~Peek from address 4096 


ASCII i 
DEC 49 
OCT 61 
HEX 31 


MODIFICATIONS: 


STP (byte) command- bitO of Cbhyte] sets single or multiple hits for O/1 
biti of Cbytel] selects bitpad or mouse for Q/1. 


Power up- The initialization of the AED 1024 has been revised to 
ensure that the parrallel interface powers up correctly. Also 
the read masks have been suppressed until the reset is completed 
to avoid phantom images during a reset. 


Terminal reset- After a full reset is issued, the AED logo should 
appear in the upper left corner of the screen followed by AED 1024. 
To determine the current revision of the firmware, use the AED 
command. 


CRT abrassions-~- This problem has been removed for defining multiple 
colors during a single vertical refresh. 


WMP command- This command can now be used properly over the entire 
1K x IK video memory. 


DFP command- This algorithm has been modified to increase the overall 
performance as much as 100% for some polygons. 


ETP/ETC commands- These commands properly accept decimal parameters 
when in the SENC3DDDN) mode. 


chr 


APPLICABLE FOR AED 767 ONLY 


AAVH 0 ween AAVE 
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PURPOSE : 


The Anti-Alias vector (AAV) command controls the drawing of Anti- 
Aliased vectors. This command can be invoked on the AED 767 and 1024. 


#Extended function (Must be preceeded by a "+" in single character 
mode). 


FORMAT : 
AAV status 
Where; 
status (O%2, ctype? controls the status of the anti-alias 
vector mode and is defined as follows: 
8) —- exit anti-alias vector mode, all subsequent vectors 
are drawn aliased 
1 - enter anti-alias vector mode but default color ramps 
are not initialized 
= - enter anti~alias vector mode and initilize the default 
color ramp 
USAGE: 


The AAV command allows the user to enter or exit the anti-alias 
vector mode with or without setting up the default color ramps. Only 
thase vectors drawn by the DVA (draw vector absolute), the DVR (draw 
vector relative), and the DMV (draw multiple vector) commands are anti- 
aliased, vectors drawn by any other command (e.g. DCL, ELP, etc.) or 
while SLS (set line style) for a broken line is in effect will not be 

anti-allased. 


Anti-alaising 15 accomplished by ‘blending’ or ‘ramping’ the vector 
color being drawn with its background. These ramps are placed on either 
side of the stair-step of the vector. The visual effect of this color 
ramping is to make the vector appear smooth or non-Jjagged. These ramps 
are stored in color table positions 128 to 255. Fach ramp consists of 
14 intensities of the color being anti-aliased. The first ramp value 
for the first color table position (black) is in color table position 
128; the first ramp value for the second color table position (red) 
is in position 129; et cetera up to white which starts in color table 
position 135. The second ramp value for black is in color table pos- 
ition 135. The second ramp value for black is in color table position 
136; red in 137 and so forth. It is obvious that black can not be 
ramped to black but the ramp (all black) exists as a place holder in 
case the user wishes to create his/her own ramps. The ramps start with 
the least intense value of each color and go through 16 intensity levels 
until they reach the full intensity of the color being ramped. 


NOTES: 


a. If the interpreter is in one character non-mnemonic encoding 
(see SEN command) then the user must prefix this command with 
a+ (enter extended command mode). This sequence is not neces- 
sary in 3 character mnemonic encoding mode or if the host 
computer is capable of transmitting 8 bits of data. In the 
latter case, the hex FUNCTION CODE should be used. 


b. Only the first 8 default colors (black, red, green, yellow, 
blue. magenta, cyan and white) can be anti-aliased in the 
default mode (status = 2) against a black background. Chang- 
ing the values of one of the first 8 color table positions will 
not change the colors of the anti-aliasing ramps and will cause 
erroneous results. 


c. Gince the default ramps occupy color table positions 128-2595 
the user must have all 8 memory planes installed in the AED 767 
for anti-aliasing to work. (Does not apply to 1024) 


d. Colors may be placed in the lower half. 


Assume the color to be anti-~aliased consists of red, green 
and blue values CR G BJ where R, G., and B are each in the 
range of O to 255 inclusive. The 16 intensity levels would 
logically seem to be CR/16 G/16 B/16], C2#R/16 2#G/16 2#B/16] 
ale Baga C1i6#R/16 1646/16 16%B/16]. However, the human eye does 
not perceive color linearly so that we must apply a gamma 
correction factor to the ramp. We have found gamma = 2 to 

be a good value in the following equation: 


Color table value = (CN#R##(1/GAMMA), N#G#*#(1/GAMMA), 
N#6+#01/GAMMA) 1] where, N runs from 1 to 16 in unit increments. 


Note: In the above, standard FORTRAN notation has been used 
(i.e. #* means multiplication, / means division and 
## means exponentiation) 


oi 


Anti-aliased vector exercise - 


DESCRIPTION 


GER GSES? Lame GNSS COtes SETET Bude? egute Chews COERE STOW 


Clear Registers, erase screen, 
local mode, upper case 


Set encoding to 3 character 
mnemonics and decimal arguments 


Move CAP to (0.0. ) 


Draw slanted red, aliased (default) 
vector 


Move up 35 pixels 

Invoke AAV command 

Draw parallel, red, smooth vector 
Set color to yellow 

Move up 120 pixels 

Draw slanting yellow smooth line 
Move up 10 pixels 

Negate AAV command 

Draw parallel jagged yellow line 
Observe lines at normal size 


Turn on cursor and place between 
parallel yellow lines 


Zoom up by x 2 
Zoom again (x8) 


Notice color ramp which facilitates 
anti-aliasing. 


TERMINAL COMMANDS 
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RESET RESET LOCAL 
ESC CAPS LOCK 


SEN 3DDDN 


MOVO. O. 


DVASOO. 20. 


MVRO. 95. 
AAVE2. 
DVAQO. 5. 


SECS. 


MYVRO. 120. 


DVASOO. 100. 
MVRO. 10. 
AAVO. 

DVAO. 140. 


Depress Cursor Button 


Depress Zoom In Key 


Depress Zoom In Key 
& times 


aq“ 
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BFL wren ne nn nnn ee BFL 
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PURPOSE: 


The Boundary Fill (BFL) command causes the color fill of any 
complex polygon (closed curve) of which the CAP is any interior point. 
The boundary is formed by contiguous points of the specified color, 
which must not already occur within the interior. The fill color will 
be the current color, not necessarily the boundary color. Pixels of 
current color will also act as boundary pixels. 


FORMAT : 
BFL color 
Wherei 
color is the color table address of the desired boundary 
for the fill (O * 255, O-type). The fill color is the 
previously set current color. 
USAGE: 

Boundary fill (BFL? is used to paint a region opaque in the cur- 
rent color around the CAP and to a boundary of specified color. This 
is in contrast to interior fill (IFL) which paints to the nearest 
boundary (part of a closed curve). regardless of its color. BFL is 


unlike overlay fill (OFL) which paints to the nearest boundary but the 
fill color(s} is the algebraic sum of the current color and any other 
color(s) within the boundary. 


EXAMPLE: 


Example i: Boundary Fill Exercise — 


DESCRIPTION 


ween gees atey WO TM hie whee gue egesH emite 


INITIALIZE TERMINAL 
SET ENCODING 
Move CAP to £150, 350} 


Draw red circle of 
radius SO, fill it in 
red. 


Move CAP outside the 
circle, set current color 
to white 


Fill screen outside the 
circle (Fill is to video 
memory/screen boundary. 
In this situation the 
result 1s the same as if 
SEC and IFL had been used 


Erase screen to black 
Move CAP to {250, 250} 


Draw a yellow circle 

with a radius of 127 
Draw a green citrcle 

with a radius of 80 
(Green circle is an 
island within the yellow) 


Set current color to white 


Do Boundary Fill to a 
yellow boundary. (White 
fill goes across the green 
boundary to the yellow. 
Green boundary no longer 
exists) 


TERMINAL 
COMMANDS 


RESET RESET LOCAL 
ESC CAPS LOCK 


SENSDDDN 
MOV150. 350. 


DCL50. BFL1. 
MOV300. 300. SEC7. 


BFL1. 


ERS 
MOV250. 250. 
SECS. DCL127. 


SEC2. DCL&O. 


SEC7. 


BFLS. 


Move CAP to 400, 110} MOV4OO0. 110. 


Example a2: 


The difficulty, 


another, 


the fill of the desired boundary. 
boundary (in this example, 


Draw a blue circle SEC4. DCL100. 


(Note: blue circle has no 
holes at intersection with 
the yellow because it was 
drawn last) 


Set color to red SEC1. 


Do Boundary Fill to the BFL4. 


blue toundary. (CAP is 
inside, and boundary 15. 
a closed blue curve) 


Show the effect on a closed curve and a BFL to it, 
when the curve is intersected by another curve. 
TERMINAL 
DESCRIPTION COMMANDS 
RESET RESET LOCAL 
INITIALIZE TERMINAL ESC CAPS LOCK 
SET ENCODING SENS3SDDDN 
Move CAP to {250, 250} MOV250. 250. 
Draw yellow circle SEC3. DCL127. 
with a radius of 127 
Move CAP to {400, 110} MOV4O0. 110. 
Draw a blue circle SEC4. DCL110. 


with a radius of 110 


Return CAP to inside the MOV250. 250. 


yellow circle 


Set current color to red SEC1. 


Do Boundary Fill to the BFLS3. 


yellow boundary 


(Note - the red fill leaks 
beyond the yellow boundary, to 
fill the entire screen (except 
for the yellow curve) 


the yellow circle) or by using the WPX, 
Pixel, command to individually restore the overdrawn pixels to the 


appropriate color (blue changed to yellow. in this example). 


in filling to a boundary that has been overdrawn by 
may be removed by restoring the continuity/closure before doing 
This is done by redrawing the entire 


Write 


APPLICABLE FOR AED 767 AND 1024. 


set Blue Line Grid mode* 
(Green for 1024) 


BLGR 0 SSeS se SSS SSS Se ae BLG# 
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PURPOSE: 


The Blue Line Grid (BLG) command allows the user to turn the 
hardware blue line grid on and off. 


#Extended Function (Must be preceeded by a "+" in single character 
mode). | 


FORMAT : 
BLG switch 
Where: 
switch (Ol, o-type) indicates the status of the blue line 
grid and is defined as follows: 
O - the blue line grid is turned off (invisible) 
1 - the blue line grid is turned on (visible) 
USAGE: 


The BLG command allows the user, under either program or keyboard 
control, to make the blue line grid visible or invisible. 


NOTES: 


a. If the interpreter is in one character non-mnemonic encoding 
(see SEN command) then the user must prefix this command with 
a + Center extended command mode). This sequence is not neces-— 
sary in 3 character mnemonic encoding mode or if the host 
computer is capable of transmitting 8 bits of data. In the 
latter case the hex FUNCTION CODE should be used. 


The grid is non-destructive, that is it does not occupy video 
memory and therefore does not have any permanent effect on 
images displayed on the screen when it is turned on or off. 


The grid appears on the screen as a heavy blue line every 64 
pixels, a medium blue line every Ge pixels, and a light blue 
line every & pixels. 


The grid intensity can be adyusted with the grid adjust pot 
located on the terminal back plane. 


~~ we 
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APPLICABLE FOR AED 1024 


BSQ00 teen nen BSO 


OGN0O CEEDS CONST CUTIE HON: HRRNT CRORE CETED GUNET COUN CONED TERED GENED GEE eIEte GUete SEUPT CURED CoTET SERS agree GEeED «StU Sub anete GIDE UNESP GERED CnEED GEE aotee 


PURPOSE: 


The Both Set Origin Register (BSO) command changes the position 
in video memory at which the upper left corner of the display window 
is located. This single command may be used to functionally replace 
the SHO and SVO commands. 


FORMAT: 
BSO : x10 ylO 
Where; 

x10 (O * 1023, ctype) is the x-coordinate of the pixel 

in video memory at which the raster display will originate: 

y10 (O ~ 1023, c-type) is the y-coordinate of the pixel 

in video memory at which the raster display will originate: 
USAGE : 

The BSO command allows the terminal programmer to simultaneously 
reset both the horizontal and vertical origin registers. These regis- 
ters determine the location in video memory at which the monitor scan 
originates. Changing the contents of these registers has the effect 


of moving (panning) the display window across a fixed image in memory. 


NOTES. 


1. Tos default values are x10 = Oi y1O = 767. 


EXAMPLE: 


Tllustrate the use of BSO by generating the figure shown in 
Figure A, then moving display origins to produce Figures B and C. 


TERMINAL. 
DESCRIPTION | COMMANDS 


(Cons? 000) erent sim CONES B2ESe etPEr TEEFe cETED enue? aBTE” 208) Were cnmte C9062 qeuge Seeen GETe: eREEe 


RESET RESET LOCAL 


INITIALIZE TERMINAL ESC CAPS LOCK 
SET ENCODING SENSDDDN 

Move CAP to {255, 255} MOV255. 255. 
Draw fat circle of DFCS. IFL 


tradius 95; 
do an interior fill in 
red (default) 


Set current color to SEC2. 

green 

Move CAP to {255.241}, MOV255. 241. 
the center of Siz2 x 483 

window 


Draw fat circle, radius 5 DFCS5. 


Write a pixel at circle WP X2. 
center , 


Set current color to blue SEC 4. 


Draw fat circle of radius DFC3O. 
30 (Display is that of 
Fig. A) 


Move display origin to BSO255. 255, 
center of red ball 

(Gisplay is that of 

Fig. B) 


Move display origin to BSO0255. 241. 
center of green/blue 

circles (Display is that 

of Fig. C) 


~~! 


APPLICABLE FOR AED 512/767 


BSQ00 teen nee nnn BSO 


ODO CIT ESE8d GEES orMh Mapon ne Gy CwOTe OPA Sfees CEES EUG TEES GET Elm. comes CHS Onde oehts BEST comED exouS ahbet chets noes expe Gees wien Gin Ghee ate? 


PURPUSE : 


The Both Set Origin Register (BSO) command changes the position 
in video memory at which the upper left corner of the display window 
is located. This single command may be used to functionally replace 
the SHO and SVO commands. 


FORMAT: 
BSO | x10 yldO 
Where; 
x10 (0 * 1023; c-type) is the x-coordinate of the pixel 
in video memory at which the raster display will originate; 
y10 (O * 1023, ctype) is the y-coordinate of the pixel 
in video memory at which the raster display will originate: 
USAGE: 

The BSO command allows the terminal programmer to simultaneously 
reset both the horizontal and vertical origin registers. These regis- 
ters determine the location in video memory at which the monitor scan 
eriginates. Changing the contents of these registers has the effect 


of moving (panning) the display window across a fixed image in memory. 


NOTES: 


i. The default values are x10 = O;y10 = 482 or 511 (512), 482 or 
575 (767). . 


EXAMPLE: 


Illustrate the use of BSO by generating the figure shown in 


DESCRIPTION 


INITIALIZE TERMINAL 
SET ENCODING 
Move CAP to {255, 2955) 


Draw fat circle of 
radius 3; 

do an interior fill in 
red (default) 


Set current color to 
green 


Move CAP to {255, 241}, 
the center of S12 x 483 
window 

Draw fat circle, radius 5 


Write a pixel at circle 
center 


Set current color to blue 


Draw fat circle of radius 
30 (Display is that of 
Fig. A) 


Move display origin to 
center of red ball 
(Display is that of 
Fig. B) 


Move display origin to 
center of green/blue 
circles (Display is that 
of Fig. C} 


then moving display origins to produce Figures B and C. 


TERMINAL 
COMMANDS 


RESET RESET LOCAL 
ESC CAPS LOCK 


SENSDDDN 
MOV259. 295. 


DFCS. IFL 


SEC2. 


MOV255. 241. 


DFC5S. 


WPX2. . 


SEC4. 


DFCS3O. 


BSO0255. 255. 


BS0255. 241. 


COP meee en nnn cop 


GOSCe VOTED OVERT S0CSS CONUS GENE GUNES GUNES ANIDS CONES GOEPT GUNES GEETD GNEED CETTE aREEE SvYED CBRE CERET CpBEe Ge? GREED GEESE FEED GUE GEER) sweet YReTE CUED GhETe COERD 


PURPOSE: 


The Copy (COP) command allows the user to copy the image in video 
memory onto a hardcopy device. 


FORMAT: 
COP : device ncopies 
Where; 
device (O”15, o-type? is the device number of the hardcopy 
unit 
nceopies (O15, o-type) is the number of copies to be m=de 
USAGE : 


The COP command allows the user to utilize an ink on paper (color 
copy) device to obtain a hardcopy of the image presently in video 
memory. 


APPLICABLE FOR AED 1024 


enone qnepe ausee euste Gusee oxstd GUUES CLEMO GINED cumce GETS CHIE INES SOMES QIUKD wotee GED? SOOO GEES CREED GREG senT entED WEDS Gis cindy GOED eptte woneD SINtGD Giese 
cance cemad WNW GENER O0ORS Que eeTR) GENES CURED COED wien? GUNES GIREY GENES GENT GoOte fener GREE GENGD IOOEE FORE COED Siem Onin Stas GUmtD Gheb= qnene emt queue cpus 

TDA Trem mie ea na sce pe se ee ss ce et ey ee et a DAI 
cts emsee Comes cOneY WERE Sate GIES GOGD CUNEO NESS GOED GEES GUND PRETD Hiiet sLere ceEt SeD ADEN EIDES GIDTE FENGS GeLEd *tEW) seme GpED OLED Glau Goten OoNED Cnmee 


REED CUTOS GHUHS CEES Satwe euteS ~HIEe GENGY SENS? 42080 COEDS GENUS UEDES GINED CRE Srute GEESE GTM CURSO SIDED CURFD ERED wENEe Wene COED aoRee emme CODtD GIES) ERED CEeED 


PURPOSE: 


The Define Area of Interest (DAI) command specifies a rectangular area to 
which the video memory scan may be restricted for purposes of reading or 
writing with the commands listed in note 2. This area is referred to as the 
Area of Interest (AOI) and is defined as a rectangular area with one corner at. 
CAP and the diagonally opposite corners at (x,y). 


VIDEO MEMORY 


CAP 

; enol onder pyt <tns quuee wogNs ERTL cue oets Cang? sere <ocee cope CTE GIEGT GERAD GERAD GETS onsen ; x 3 y ‘ G000P <RNGT Genes Cems eEEEe FEES NOEL COED SERCL Senet eraser weOTF : 
: : dence Gomme SOE SAEED UNECE EER COESH eRe ateye <>Ue wees meee mee SEER os oot : : < Gouge etase ChE Gedy EERE ener co CRETE : : 
Hag Saencs Se yeas “yt aed i as 4 ‘ 
: : ‘ere Petp- Ome Peete GEER semis GREET ORRs enme BEOte eENSE a8.e* Qoted cuRSD EQUUS GueD 4 : < (rage euabe GOES eens! CER Ht eee eo : ' 
‘ ‘ cue ae ote we cans sonee staue see aq semen eeuee coene nenen mane samme ssnse °Se : : < Oakes Feet OMe cmane 6 ale? bebe emer UO : : 
' Se na ee en ener ee ' ' PF icareeceencels ’ ‘ 
CAP H 1 ceo ne ete ne ete wees mtn ee : : 
: < atee ermen examen sotsn enser amen comes ‘ ‘ 
8 ' g 
8 $ i] 

J { 

3 i) 

xX , y : Oenae GeUe? ame SEED Enees EEENI CERES GEERT vilae GUD? este mao ‘ 

FORMAT: 
DAI {| xX Y 
Where: 


X (O “ 1023, c-type) is the x coordinate of the corner 
of the AQI opposite the corner at 
the CAP. 


Y (G@ * 1023, ctype) is the y coordinate of the corner 
of the AOI opposite the corner at 
the CAP. 


I 


If CAP x is less than the x coordinate specified in the DAI 
command then the scan will be left to right. otherwise the 
$can will be right to left. If CAP y is less than 
the y coordinate specified in the DAI command then the scan 
will be from bottom to top, otherwise the scan will be from 
top to bottom. 


The DAI command establishes the AOI utilized by the following 
commands: CAI, ROT, RHR: WHR: RHS., WHS, RDA, WDA. 


APPLICABLE FOR AED 512/767 


Gbt0> GHEER GtEED Seu eBETe apees TNS ERlED WHET SHOE WETS CONGR CRNED SUNT ERED comRe Cubes Swe CUEIY GEES SIDS: ange Eee cORED GRETS EOUED aered GUE AEERS ERegD GED 


FUNCTION CODES 


DAI ween ee aaa re DAI 
3 CHARS ASCII DECIMAL OCTAL HEX 
DAI r 114 162 72 


EPS COED COTTE GREE SOUT cOt GENES COTES COTE ahane GHDES GunGD CERED CEEDY GEDED adaEe GIETD ~OTs CONES eRtEe SUNG) EmEEe UNS 0OK00 SERTD ENOTD Gutdr EpUEO ERED Cue GD 


PURPOSE : 


The Define Area of Interest (DAI) command specifies a rectangular area to 
which the video memory scan may be restricted for purposes of reading or 
writing the commands listed in note 2. This area is referred to as the Area of 
Interest (AQT) and is defined as a rectangular area with ane corner at CAP and 
the diagonally opposite corners at (x,y). 


VIDEQ MEMORY 


CAP 
i sot teh came Cans ee ces ever mane samen Hees anme eonee Some sanee eutee Genty mom exten meses : X> y : cer enn sovas ernee cena sunie sents Gres sens aus nes mete { 
: ; ocean yee ane qeene Oenge ame OTe coe eanre Gree cENED ETE que SouTe Gamte ~ > H 4 < eet GROSS eoENS GEM aTtES erbes arte eoeTE : : 
Ua ey ee ees ec asceen *> ! Cette ‘ 
‘ 4 ee som sete wae ese set see spe omen utes meee weve ere cath yon} : ' ae ce cee cee es see ne ee ; ' 
: Fane anes vee ieee te see wane seme att me Soi sm en ee ane oe y ' : oe ce cre ee se see ares } : 
' Fee more meee sees see sen cas en open en erent sen tes me mtr ete sme ees ' : 1 sae ee ete ses soe ea en ne : : 
CAP : 1 cme ete en re sees ees ree ' H 
‘ fees ' ' 
a | é 
t a iY 
& 8 
$ é 
Xa Y : C00aD coed CUBED Oreed GhETe CINNS GENT GENTE eRTED ERE cwnee ssETe : 
FORMAT : 
dues wee Emee etes SOEE eeeee Son: eonbe eemHe Stam eutee 
DAT : X Y 


CRORS VRID OOP OD COPE GURY SFE, COUNe CE WEN Ooded 


Where: 


X (O ™ $11/1023, c~type) is the x coordinate of the corner 
of the AOI opposite the corner at 
the CAP. 


Y (O ™~ $11/1023, ctype) is the y coordinate of the corner 
of the AOI opposite the corner at 
the CAP. 


NOTES: 


tu 


Tf CAP x is less than the x coordinate specified in the DAI 
command then the scan will be left to right, otherwise the 

scan will be right to left. If CAP y is less than 
the y coordinate specified in the DAI command then the scan 
will be from bottom to top, otherwise the scan will be from 
top to bottom. 


The DAL command establishes the AOI utilized by the following 
commands: RHR, WHR, RHS, WHS. RDA, WDA. 


AN ok 


WEDED GENER EBCED eave eRads aocwe C686) GENUP GHEE! COEDN Ende GENES eval CRESS CREED sem) 4 orEEe GPERS Gn0Es CFEDS EEDED GEbeD Carey GROSS GHESt UOeEE EREDt Grave eRLes axyte GENRE 
CORRE GUEDS GREED SERPS GID cemsS Cruse GUDES GATED GUUEED GOGEE GESTS CENTS CHESS cEmew GmED sures SHNDt CETLE CURED EERES GROSS cheese DENS ETE pORED EREee ghune GEee ange ese 


DCA 


DCA cae ee ne a ee 


CRAP GEERO GETND SOLED GORDO 66004 GUTS GEGDD GOATD ESSE GETS CRED CREED CORED CENND SOECE WHET: CEST COUT EEF cemee cupad Gree ceeue OEEDD exeep GENT neu wes eoEEe CENDe 


CSORE GOED GENES UEEET CHTD 2-gGe TLE ATURE OENUE CREWS CEGED UNITS GRRE ENDED UEESD HeEDE CRETD UEEED GOES OHRTt EROTD eheTe CUBED DERtH GED geens ERETS GaDee Cte” GED CRIED 


PURPOSE: 


The Draw Cursor Absolute (DCA) command erases the cursor from the 


CAP, if necessary, and redraws it centered at a specified location. 
FORMAT: 
DCA i X Y 
Where: 
X (O ~ 1023, ctype) is the x coordinate where the 
cursor is to be redrawn 
Y (O * 1023, c-type) is the y coordinate where the 
cursor is to be redrawn 
USAGE: 


The DCA command is a convenient way to visually indicate a posi- 
tion by drawing a cursor at that point. It may also be used to leave 
a marker (cursor) at the last position of the joystick after the DJC 
command is used. Once issued, the cursor will remain on the screen 
until the ECU command is issued. The DCA is overidden if the joystick 
is enabled. The cursor will remain when the joystick is disabled until 
an ECU is issued. 


DCA ----- ~~ DCA 


PURPOSE: 


The Draw Cursor Absolute (DCA) command erases the cursor from the 
CAP, if necessary, and redraws it centered at a specified location. 


FORMAT: 
DCA : X Y 
Where: 
X (O ~*~ 5312/1023, c-type> is the x coordinate where the 
cursor is to be redrawn 
Y (O * 5312/1023, ctype) is the y coordinate where the 
cursor 18s to be redrawn 
USAGE: 

The DCA command is a convenient way to visually indicate a posi- 
tion by drawing a cursor at that point. It may also be used to leave 
a marker (cursor) at the last position of the joystick after the DJC 
command is used. Once issued, the cursor will remain on the screen 
until the ECU command is issued. The DCA is overidden if the joystick 
is enabled. The cursor will remain when the joystick is disabled until 


an ECU is issued. 
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DCL men nn een ne DCL 


lave CARES GENRE ChEED WEse avree Chess GEES GRaGe OED GENES CTS CERN GineD Geet Ebere emree SUEDE CUGtD Ended Sete” GHEED GUND serEe GSbe angEE UNS Chen CONS Che CD CS 


PURPOSE: 


The Draw Circle (DCL) command will draw a circle in the current 
color with the radius specified and its center at the CAP. 


FORMAT: 
DCL i radius 
Where; 
radius (1% 127, O-type) is the radius of the circle 
measured in pixels. 
USAGE: 


The DCL command draws a circle with its center at CAP and a radius 
specified in the command. 


NOTES: 


i. Two concentric circles of radii differing by one pixel may 
have sporadic background color pixels visible between them. 
To avoid this when coloring and/or shading rings and spheres, 
use the Draw Fat Circle command (see DFC). 


EXAMPLE: 


DESCRIPTION 

INITIALIZE TERMINAL 
SET ENCODING 

Move CAP to {100, 200} 
Draw a circle with a 
radius of 20 pixels in 
the current color | 


Set color to green 
(color 2) 


Draw concentric green 
circle with a radius of 
49 pixels 


TERMINAL 
COMMANDS 


eneht AEPNS GES CweRe cumEe manne conTD eNtES 


RESET RESET LOCAL 
ESC CAPS LOCK 


SENSDDDN 


MOV100. 200. 


DCL2O. 


SEC2. 


DCL4&9. 


fs 


DFO 0 wenn nn nna DFC 


Gnd) CNEL] GUERS evdeD GRUP GYtTs Gees CédED DE GENET ConTe <NESD CENDS SNEH CEDeD CUEED GES? SURES G80R0 SOuES GREED CREED CERES GREED COED) exeED aRemE conte GttED ConED CEED 


PURPOSE: 


The Draw Fat Circle (DFC) command causes a circle to be drawn so 
that concentric circles with a difference in radii of 1 may be drawn 
without any background pixels showing between the circles. 


FORMAT: 
DFC {| radius 
Where; 
radius (1° 127, O-type) is the circle radius measured in 
pixels. 
USAGE: 


When drawing a group of concentric shaded colored circles to pro- 
duce what appears to be a colored sphere, in addition to the varying 
the hue of the color to provide shading, it is essential that none of 
the background pixels appear in the sphere interior. The DFC command 
allows drawing completely contiguous concentric circles. 


EXAMPLE: 


TERMINAL 
DESCRIPTION COMMANDS 


Glens taeet CEnee artes Chace CEESe GHECD EEE GREP GuEED CUNO SE? SEDRE Heme ane Coe ghee Gobet GS 


RESET RESET LOCAL 


INITIALIZE TERMINAL ESC CAPS LOCK 

SET ENCODING SENSDDDN 

Move CAP to (127, 127} MOV127. 127. 

Draw circles of radius 63, DCL63. DCL62. DCL61. 
62,61 and 60 pixels 

respectively DCL60O. 

Move CAP to {255, 127} MOV259. 127. 

Draw fat circles of radius DFC6&3. DFCé2. DFC41. 
63; 62, 61, and 60, pixels DFCS4O. | 


respectively 


Zoom display X2 after setting BS063. 240. SZR2. 2. 
display origins 


Notice background pixels showing through in the left circular band, 
and the absence of background pixels in the circles to the right 
where the DFC commands were used. 


APPLICABLE FOR AED 767 AND 1024 


ee Be N: Geeks EF sone <rKee fete wolee Ogee One mee EeERe fear GAO quem Tapes Pete SEET) Sheen Sete Gt SEPT Sores GtrE mtn foes nee tone Gi ctie 


AERtO CUBES SENG. GELS Chee GLENS ENDS PRUE GAAS CamEE C1PES GUESS CEES ERED CREDS oven SESSD CDT aighe NEU) COtET BEEBE GUETD pwOY Comte Game. GtEee GoD NERD GEEEe COED 


DFP 0 ween enn = - = = DFP 


CORT GERAD GEDED GOEDS CETER cee GHOED GHETR GSS GENES GENES STEED CHR SEEDY EGLO wher aDEY «000d FEED Ghewe GIGTD CUMS Chey PEDED GINS whee ERED eENND MEEEe Cube GOURD 


R000 GHATS GRD GANSS OED Coad GINS GTNSE COND GUESS CREED REED GEEED BODE <OE+ chore CHDES CRORE OURS GRNEE GOEe heme EEDTD EEE BEOy CERSe C~TT GEty CRUE, CORED ED 


PURPOSE: 


The Draw Filled Polygon (DFP) command allows the user to draw a polygon 
and fill it by supplying a number of xy coordinates. The DFP requires the use 
of one temporarily RESERVED working color which may be selected by the user. 
This color must not exist in the background of the polygon. The working color 
used is employed by the algorithm during the construction of the complex 


polygon but completely disappears from the screen at the conclusion of the 
command. 


FORMAT: 
DFP we on Xi, Yi Xn, Yn 
Where: 
we (O * 255), o-type is a temporary working color 
n (3 * 32767, o-type) is the number of xy coordinates 
which define the polygon 
Xi, Yi... (0 * 1023, ec-type) are the xy coordinates of the 
polygon 
USAGE: 


The DFP (draw filled polygon) command allows the user to draw 
a polygon of any shape, boundary filled with the current color. The 
user need not specify the starting xy coordinate again as the last 
coordinate since the AED 767 and 1024 will automatically close the polygon 
and fill it. Hence for a triangle the user need only supply three 
sets of coordinates. 


NOTES: 


The polygon may cross over its own boundaries. For example, 


a. 
a figure "8S" will be correctly filled. 

b. The DFP command uses solid fill only. If a stipple pattern 
has been selected, it will be ignored by this command. 

.. Beginning with Version 82.9, a flag color must also be desig- 
nated. For example, if color location #255 is the flag color. 
then you would type 

DFP255. 4. 100. 100. 300. 200. 300. 100. 100. 300. 
The flag color must be different from the working color. The 
flag color outline will disappear with completion of the 
working color fill. 
EXAMPLE: 
Example 1: 
TERMINAL 
DESCRIPTION COMMANDS 
RESET RESET LOCAL 
INITIALIZE TERMINAL ESC CAPS LOCK 
SET ENCODING SENSDDDN 
Set the current color to SEC4. 
blue (4) 
Draw "bow tie" polygon DFP7. 4. 100. 100. 300. 200. 
with four points and one 300. 100. 100. 300. 
"crossover" , 
Example 2: 
TERMINAL 
DESCRIPTION COMMANDS 


ieee CHEFS CORRE GER wees EEEEs SEED COUR CONSE GENES Ete Geng, CREle GhSY <amSe GERD Gham 680tG SURST coane aoems GEmtE 


RESET RESET LOCAL 


INITIALIZE TERMINAL ESC CAPS LOCK 
SET ENCODING SENSDDDN 
Draw polygon with five DFP7. 5. 100. 100. 400. 190. 400. 


points 200. 300. 300. 100. 300. 


KS 


APPLICABLE FOR AED 1024 


EW Ghbed COTE GENTS GEEES Green CheTe SONED COLE GhaTe GEme GhEEE GIR) CREDA GRNTS crtS Cums Hm HoeEE CONES EHOW etnEe GEIMe CFB HOT! EMEe GtPes GreeE CEES GlEED GneEe 


DFR tee nen nnn DFR 


EERO GHEED CURD ERED GREED bRFe EET CREF® CRTUD CRETS qnEsE CRRID CHEE SERED GEURD Goze elem C6200 COEED GOURD G1NRS cenED CERED tUS El aaEES avern ctems WEN SESE ed 


COSte EHERD GUNSD GENTS CNPED canes GERD GHEE CREO CUEED CEEbe GREE GENE GRETD SENOU cor out atESe CUED RRND CRT) GeeED Gaede GEOw enETe cum Gtnee ques CETUS Guess GEE 


PURPOSE: 


The Draw Filled Rectangle (DFR) command is used to draw and fill 
a rectangle in the current color. If a stipple pattern has been pre- 
viously set (see SPF), the rectangle will be filled with the selected 
pattern in the current color. One corner of the rectangle will be at 
the CAP, and the diagonally opposite corner will be at (x,y). The new 
CAP, after execution of this command, will be at (x,y). See FRR (Fill 
Rectangle Relative) command. 


FORMAT: 
DFR {| X Y 
Where: 
Xx (0 * 1023, c-type) is the x coordinate of the corner 
of the rectangle opposite the CAP. 
Y (O ¥ 1023, ctype) is the y coordinate of the corner 
of the rectangle opposite the CAP. 
USAGE : 
In addition to the use of DFR for drawing colored rectangles, 
other uses are possible. To erase a rectangular area, set the current 
color to the background color and draw a filled rectangle in the desired 
area. One rectangle may be drawn within another. and the inner rectangle 


colored to the background, producing a hollow rectangle as shown in the 
example below. 


EXAMPLE: 


Draw a green rectangle 200 pixels high by Sie wide at the bottom 
of the display. centered within that rectangle draw another rectangle 
100 pixels high by 412 pixels wide in white. 


DESCRIPTION 
INITIALIZE TERMINAL 

SET ENCODING 

Move the CAP to £50, 50} 


Set the current color to 
green {2} 


Draw filled rectangle to 
£462, 250} 


Move CAP from (462, 250} to 
(100; 100} 


Set current color to white 
£7}. 


Draw filled rectangle to 
£400, 200} 


TERMINAL 
COMMANDS 


RESET RESET LOCAL 
ESC CAPS LOCK 


SENSDDDN 
MOVSO. 50. 


SEC2. 
Bae ea 
MOV100. 100. 
SEC7. 


DFR400. 200. 


DewE ORNS GFSed GENER ERNST cONes ED WEEt GNGee eres CRASS GRSS PESTS CORSE WISTS cewe adESe HOUND TUDES ENDED GENT CORED CESRE CNW GHte net evies CES Grd: GUNES Gene 


DFR tr enn etre DFR 


CaSGD COURS EEESD SRERE COMES Geren ERSeP GNSS BUSES OEED SETED CEEUD LEDS GENTP GHUES CEES QEETD WSUS CEEES GREND CUPt~ GameD ernmD snney CONE OtRSS CURED byt) EtdeD GEteD GREED 


ROE CUSED COREY GEER CPM cance EUS CETL CUOAP CUIAS GEST CEST? GHGes SUED 68SSD GOES CENSD CERT EEDEY CLOW CneEd CREED GEED CENDD GtEeS eUREE ENEte coupe eueEe Ghose CREED 


PURPOSE: 


The Draw Filled Rectangle (DFR) command is used to draw and fill 
a rectangle in the current color. If a stipple pattern has been pre- 
viously set (see SPF), the rectangle will be filled with the selected 
pattern in the current color. Qne corner of the rectangle will be at 
the CAP, and the diagonally opposite corner will be at (x,y). The new 
CAP, after execution of this command, will be at (x,y). See FRR (Fill 
Rectangle Relative) command. 


FORMAT: 
DFR : X Y 
Where: 
xX (O * 511/1023, ctype) is the x coordinate of the corner 
of the rectangle opposite the CAP. 
Y (O “~ $11/71023, c-type)? is the y coordinate of the corner 
of the rectangle opposite the CAP. 
USAGE: 
In addition to the use of DFR for drawing colored rectangles, 
other uses are possible. To erase a rectangular area, set the current 
color to the background color and draw a filled rectangle in the desired 
area. One rectangle may be drawn within another, and the inner rectangle 


colored to the background, producing a hollow rectangle as shown in the 
example below. 7 


EXAMPLE: 


Draw 4a green rectangle 200 pixels high by Sle wide at the bottom 
of the display. Centered within that rectangle draw another rectangle 
100 pixels high by 412 pixels wide in white. 


TERMINAL 
DESCRIPTION COMMANDS 


Cert pees MER Git eee GOS CY Gee hye? SD BENE Ch SEE Ch OR Sha ete: FE oS ad SY gene dE 


RESET RESET LOCAL 


INITIALIZE TERMINAL | ESC CAPS LOCK 
SET ENCODING SENSDDDN 

Move the CAP to {50, 50} | MOVSO. 50. 

Set the current color to SEC2. 

green {2} 

Draw filled rectangle to DFR442. 250. 
{462, 250} 

Move CAP from {442,250} to MOV100. 100. 
£100, 100} . —_ 
Set current color to white SEC7. 

{7}. 

Draw filled rectangle to DFR400. 200. 
£400, 200} 


Vw 


DIC pte nnn nnn = = = DUC 


eid GNSS Fah) onthe tout) otcen Gipen EhieD GiE® sagem Cena? Guste Giek> GEES auset exms evere Ouse cael? GERD WED GEETS euser CHem> Gupte GREee quybe GEE acca qaESy GED 


PURPOSE: 


The Disable Joystick Cursor (DJC) command is used to disable the 
youstick cursor which was enabled by the EJC command. 


FORMAT : 


Suen. seete unyee ct ame 


NOTES: 


CAP remains at the last cursor location before the DJC command is 
issued. The DJC command will not erase a cursor placed on the screen 
by the DCA (Draw Cursor Absolute) command. 


DMV 0 etn nnn ee DMV 


CRRS> GOUSS GUTS CESSES COUN Mansy G80e HERR EREED OUNSL GODS GEDED FOIE SENET CONTE CREED erEEe EESED GCEP GOT GEO CUED CENTS SETS SuEeP CURES SeERe EREte GENee GmDED COED 


PURPOSE: 


The Draw Multiple Vectors (DMV) command is equivalent to multiple 
DVR commands. A single function code is followed by a string of vector 
end points, defined by relative movements (dx.dy) from the previous end- 
point or CAP for the first set of vector end points. 


FORMAT: 
DMV i dxi dyl dx2 dye dxn dyn 0 QO 
Where; 
dx (-128 * +127, O-type) defines the change from the previous 
| vector endpoint or CAP in the x 
direction. 
dy (-128 ~* +127, O-type?) defines the change from the previous 
vector endpoint or CAP in the y 
direction. 
USAGE. 


DMV avoids needless repetition of the DVR command where connected 
vectors of the same color are to be drawn. The list of endpoints is 
terminated by specifing both dx and dy as O (zero). 


EXAMPLE: 


Draw a triangle starting at {200, 256}. 


TERMINAL 
DESCRIPTION COMMANDS 


Cemrye RONDE CREED CUERS Gece Gham UbErs GUIEU SEES SUT CFETD te Gites euabe enue enmee Comte ebenD anewe 


RESET RESET LOCAL 


INITIALIZE TERMINAL ESC CAPS LOCK 
SET ENCODING SENSDDDN 
Move CAP to £200, 254} MOV200. 256. 


Draw multiple vectors; DMVSO. 127. 50. -127. -100. 0. 0. O. 


ed Pe he ee SEP etree acne Gabi CRN ES Skee SE Abie feeey Wet ei qrte SOR fete Ghee GES A WR Ree SheEe GUPeR tees aoe) ante aeEED SET 


ERO CREED GENER GREED CONSE GOtRe GAs 48NSD DEED She ERED WEhS HEE CHIDO HSCS esens ese WSS COVES UTS OSES ahand cme eO~et CREE Glew euste ctutd entte GED aw 


DPA penn nnn nnn nnn ene DPA 
3 CHARS ASCII DECIMAL OCTAL HEX 


S20) EteeD CUED ERED StEES aHtED EiDee BHTED CuTeD emnee CtEEe BREED GOERS GtEED GNEEP qEEE Summ C0hie HRETD COLNE Hee Gand Clee ceREe CUELD aEbaED eruen eNnED GhOwe enter cume 


Wart VASl GAGE CHNTD CLEP ertED Gheve CUETS UHSED SENET CENTS GhuTe CERRD CONTE CNEES tea etDe: aitED NED Cloud BETTE coEry GCmme EPetY GlUEs QuEEe ERESS qtEDe Geese GeeeD GouEe 


PURPOSE: 


The Disable Panning (DPA) command is used to terminate the panning 
mode which is enabled by the Enable Panning (EPA) command. 


FORMAT: 


ates Ghabe eps mee tee 


sa <HER se GRE ese 


USAGE: 


The DPA command will disable control of panning through the joy- 
stick and cause the image to remain in the last panned position before 
the DPA was issued. 


cm & 


APPLICABLE TO AED 512/767 


DPK mee acc DPK 


‘Sesee Glake tite Seats Gabe recon sigur Gated GHEE eugeD com) emt: GteEe CER Gries esos GSE eubhe C8ODS eters GERD sere eauch GBGte ckbe eeree sone cifny Otte ats ee 


PURPOSE: 


The Define Programmable Key (DPK) command allows the user to 
transmit a sequence of up to 8 commonly used characters with a single 
keystroke. Also, see DSK (Define Soft Key) command. 


FORMAT : 
DPK : keyno ECcodel code2 codes] 
Where: 
keyno (O ~ 7 o-type) is the user key on the AED 512/767 
keyboard whose function is to be 
redefined. 
code (O ~ 127 o-type) is the ASCII representation of the 
characters to be transmitted. 
USAGE: 


The DPK function allows often used keystroke sequences to be 
replaced (from the keyboard operators point of view) by a single 
keystroke. Please note, DPK can only be used by depressing the 
particular programmed key. 


NOTES: 


1. If the special function key has been redefined using the DPK 
command, then the normal (default) function of that key is no 
longer available from the keyboard. 


Terminal reset from either the keyboard or by command (see RST) 
will reset all special function keys to their normal (default) 


power-up settings. 


RJ 


EXAMPLE: 
Example 1: 


For example, to make the Special Function Key number 1 (which 
normally cantrols the AED 767 anti-aliasing mode) produce the word 
PRINT followed by quotation marks when pressed, the following sequence 
would be used. 


TERMINAL 
DESCRIPTION COMMANDS 


19UDs Cory copes GUEPY aTQGD SEbee cme Cbeee EbabS ened coens eunty Ent eute cent eomee coulD Coa CteED 


RESET RESET LOCAL. 


INITIALIZE TERMINAL ESC CAPS LOCK 
SET ENCODING SENSDDDN 
Redefine user key i : DPKAl. 

to tramsmit: 

P 80. 

R 82. 

I 73. 

N 78. 

T | 84. 
Guotation marks (") 34. 
Terminate the sequence QO. 


If the terminal is in the LOCAL and TEXT mode, each time Special 
Function Key number 1 is depressed the 6-character group PRINT followed 
by a quotation marks will appear on the monitor. 


If the terminal is in the Remote (Host Communicaions mode), PRINT 
followed by a carriage return will be sent to the host. 


This command may also be used to generate graphics commands 
sequences. For example, toe program a key to draw, in the current color, 
a circle at CAP of 65 pixels radius and perform an interior fill from the 
center of the circle; the following sequence would be used: 


Example 2: 


TERMINAL 
DESCRIPTION COMMANDS 


tt ore tert skp “ee SMe ti dened tee ue HOS ets des aes GEEes Gtewe aEEte Geene cetee came eeete 


RESET RESET LOCAL 


INITIALIZE TERMINAL ESC CAPS LOCK 
SET ENCODING SEN1888N 
Redefine key 1 | N“A 


to transmit: 


Draw a circle with a OA 
65 pixel radius 


Do an interior fill I 


Terminate with 0 SHIFT“P 


we 


c™ 


DRL -~----~------+------------------- DRL 


PURPOSE : 


The Define Register LED (DRL) command causes the row of eight 
Light Emitting Diode (LEDs) indicator lights (LEDs), at the top-right 
of the keyboard, to indicate the contents of value. Figure 4.1 shows 
the location of the indicators (just above the user special function 
keys). 7 


FORMAT: 


DRL | value 
Where: 
Value (0 “ 255 o-type) is the single byte representation of 
the 8 user LED’s to be turned on or 
off. 


USAGE: 


The most significant bit (MSB) of the byte corresponds to the 
leftmost LED in the group and so on down to the least significant bit 
(LSB) which corresponds to the rightmost LED in the group. If a bit is 
on (1) then the corresponding LED is turned on, if the bit is off (0) 
then the corresponding LED is turned off. : 


These indicator lights are used to give the terminal operator 
Visual quantitative feedback. For example, the LED’s might be set to 
indicate the current layer number being displayed in a multi-layer VLSI 
design. 


NOTES: 


1. 


EXAMPLE: 


The status of the LED (on or off) has no relationship to 
the status of the special function key which appears below 


it. 


DESCRIPTION 
INITIALIZE TERMINAL 
SET ENCODING 

Turn on all 8 LED’s 


Turn on the even numbered 
LED’s (0,2, 4, 6} only 


Turn off all of the LED‘’s 


TERMINAL 
COMMANDS 


RESET RESET LOCAL 
ESC CAPS LOCK 


SEN3SDDDN 


DRL255. 


DRL170. 


DRLO. 


Pa i ae 


APPLICABLE TO AED 1024 


DSF tn rrr nee ee DSF 


us GREED GENES CURES CETED EREED CoPRe EHSSD CFOS? SRF EUESH CORED GREED GUERE OUST apsde WE2 CESED COEDS CUPES ~eb=T EtneD Coe SEER COED Comm 40000 GEETe TtET GhEND EBNDO 


GORDe GRERS CURED GN COSY aEEED epnae SEDRe EMIT ceEte EDO. Orage atED OENED COURS EBAIS CmENs CGedD ETRE” GDETS GEO amEED etERe ERTLS Come! EEE cOEsD cate Cte™ ERtey GOED 


PURPOSE: 


The Define Special Font (DSF) command places a user specified 
pattern in the AED 1024 RAM which may be used to produce a special 
purpose symbol on the monitor. Also, see WSF and ESF. 


FORMAT: 


Stew CURED CARRS eNbSe SUUES SUED EHET abERD CONSE ENED SES NOE CSuEE comeD BETES CANS Elten GENTS GhpeE GNPTL SUESD rene Bhecs Shade Ehue Gagne Siti THES CEN GETS CEPR: eaNED env en COED CRDED 606ES SHEED URIEG Chaves SSCED CEs SEEDS EETDn CuEeS GmRGR SURED GENES GENES LENSE Omne SEITE Eibee eEEYS ChUED Ge GpIEe GENTD ONtED aise gem 


WERDS CCEED GUtO~ GREED CRTRE GEEhS Ginse GREED CUBer SEEDS CRT BUNED TOO SES CURES CURED GEDED Gripe pws eEdED CRETS eines CoEES GESTS GENES eEETD SEEDS GENE GEGED GENES COtED Geter Sued Gwe EESTD SURED ENDED CREED CEEES GOE™ GHENS GEEES TUOED PETES 000P4 GREED GET CCNUD GEERT cEmre ques EEtD Chusr Ente EtETe Giees CNS) enaED GwEs euNe 


Where; 


code (1 ~“ 255, o-type) is a nonzero number used to identify 
the character (font>}. 


hsize (1 “ 255, o-type) determine the horizontal and vertical 
and dimensions and vsize of the matrix of 
ysize (1 %* 255, o-type) pixels containing the character (font). 


mask (O ~ 255, o-type) is a byte defining which planes of 
Video memory will be used to address 
the color table when the character is 
written with the WSF command. 


byte (0 * 255. o-type) The byte(s) whose bit patterns deter- 
mine the pixel~by-pixel writing which 
forms the character (font) being 
generated. 


0 Terminating zero. 


NOTES: 


Ns 


EXAMPLES: 


Two 


Regardless of matrix dimensions, the special font character 
is defined bit by bit in 8 bit byte groups starting with the 
bottom left most pixel and going from left to right, bottom 
to top, row by row. If a bit is on (1) then the corresponding 
pixel in the pattern will be on, if a bit is off (0) the 
background pixel will be untouched. 


To calculate the number of byte(s) needed to represent a 
pattern; multiply the pattern’s width by its height. divide 
by & (8 bits/byte), and round up to the nearest integer. 


special fonts shown below illustrate how the DSF command enables 


the user to generate two separate patterns. 


TERMINAL 
DESCRIPTION COMMANDS 
RESET RESET LOCAL 
INITIALIZE TERMINAL ESC CAPS LOCK 
SET ENCODING SENSDDDN 
Define font number i DSF 1. 
to be a 8 pixel by 2 8.2.1. 


pixel pattern which 
will be written into 
memory plane 1 only 


and to have the bit 136. 33. 
pattern: 10001000 

00110011 

and terminate the command OQ. 

Move CAP to (255,255) MOV255. 255. 


Display font twice WSF1.10.10.1.0.0.0. 


Define font number 2 


to be a 3 pixel by 6 
pixel pattern which 
will be written into 
memory plane 2 only 


and to have the bit 


pattern: 100 
100 
001 
O01 
100 
101 


and terminate the command 


Display font twice 


DSF. 


3. 6. 2. 


144. 153. 64. 


0. 


WSF2.10.10.2.0. 0. 


OQ. 


cs, GS 


APPLICABLE TO AED 912/767 


DSK wenn nnn nn == DSK 


CtleD GEES GERAD EENEE CSF ceter dice HOF Vinee eaqhe Shes GET GOERS GENRE COERD cmrtn cones COND annem CENRS atEee conEd GETED <8e GSD ensee Greve come CRS G8EDe COD 


PURPOSE: 


The Define Soft Key (DSK) command is similar to the DPK command 
in its function, except that more bytes can be stored and then recalled 
by a single key depression. ' 


FORMAT: 
DSK : keyno on codel codez coden 
Where: 
keyno (O%7, o-type) is the user key number on the AED 912/767 
to be redefined 
n (1°15, o-type) is the number of bytes to be transmitted 
when the user key is depressed 
code (O%295, o-type) is the ASCII representation of the 
character to be transmitted 
USAGE: 


The DSK function allows often used keystrokes or character 
sequences to be replaced (from the keyboard, operators point of view) 
by a single key stroke. 


NOTES: 


1. If the function special function key has been redefined using 
the DPK command, then the normal function of that key is no 
longer available from the keyboard. 


<-. Terminal reset from either the keyboard or by command 
(see RST? will reset all special function keys to their 
default power up settings. 


EXAMPLE: 


For example, to make Special Function Key No. 1 produce the 
sequence PRINT-AED: 


TERMINAL 
DESCRIPTION COMMANDS 


Pt 20GRO CUTLS GUSTS COSTE UEDCH GuETd CHEND FOtHe Gbete GeeNe (Set CUR GOR HEE cabs Gut es CHET anes 


RESET RESET LOCAL. 


INITIALIZE TERMINAL ESC CAPS LOCK 
SET ENCODING SENSDDDN 
Redefine user key number i DSK1. 


to transmit the following 9 9. 


bytes: 
PRINT 80. 82. 73. 78. 84. 
~AED 45. 65. 69. 68. 


Reference to the ASCII chart, p. 4-8 will show the derivation of 
the numeric values (eg. 80 = P, 82 = R etc. ) 


If the terminal is in the LOCAL TEXT mode, each time Special 
Function Key Nao. 1 18 depressed the 9-character group PRINT-AED will 
appear on the monitor. The DSK command may also be used to generate 


graphic commands when the AED 512/767 is in INTERPRETER and LOCAL mode. 


oq 


C20an GSSED BUhD enedy ChE Conse GHEve CORED GBESD ReeED CEERS eEUEe BESSE CREST GlEDS PESTS erETe CETUS C8SED GUESS ENEND GEER eate~ EDEN QrUUS nGNED cents GluW ante CEE Clem 


Sbe CREP LSS SNEED BERS Goehe wHupe GEESs CHDUT CURIS YOUTS ERsTn GENES Star FUND eOEbr Reus CERES CERES GNERD GEEtD amngD RIDES Coe Cle GUEtD E8888 GlUED exbeD GEbeR GRNe 


DGPR 0 wee --- = - -- = += DSP# 


SEAEP GREET ABLES COMED CHESS cEEEY eEEDe CIRM Gitte GtmED CERES CEE Gite EONS tute SeEre eTIRS SHEED GBETE GOED LESS ERETD eEbED CEtee OBIS: GutTE SuBTS aioe GND GREED COED 


CRD GEMED Goen® CCTES CREDO COURD GEFTT CNTND GOED COURS CUESD CORED GREED edeED OR? Greet Grey SFNSS GHTES COEDS SNEED CmNe Geet CORED GRay> eNotes EEIND UOEDD GEEKs Guege GENS 


PURPOSE: 


The Define Stipple Pattern (DSP) command allows the user to define 
a pattern only to be used in filling rectangles. After defining the 
pattern, the Set Pattern Fill (SPF) command must be issued. 


#Extended function (must be preceded by a "+" in single character 
mode}. o 


FORMAT: 


CURES COED GREED GRETS GHEE s GHOSS WHTle Aoees GHDEY CURED CER GHOUD GPRD Stete ERibe ENED GTS Gee O0NFS Eee Wes cams Glee Gt OD 


ry 
ED OROeh CEENR VEEED VOW Wests CUNAR GREED EINER CONE ERECT SERED AEISS CORT CONTD COUT CUUEE CEtEd CHURN GUESS GnNSt come Smee CemEE ETE 


Where; 


npat (1°15. o-type)? is the number of the stipple fill 
pattern to be used with subsequent 
Draw Filled Rectangle (DFR) or Fill 
Rectangle Relative (FRR) commands. 


patl... pat 8 (O”%255. o-type) define the pattern to be 
associated with pattern number 
npat. 


USAGE: 


The DSP command allows the user to define a pattern to be used 
when a filled rectangle is drawn with either the DFR (Draw Filled 
Rectangle) or the FRR (draw Filled Rectange Relative) commands. 


The pattern is defined on an & pixel by 8 pixel "checkerboard”. 
This checkerboard pattern is repeated in the rectangle until the 
rectangle is completely filled. The rectangle is filled according to 
which diagonal corners are defined. Checkerboard pattern is defined 
as follows: Each square on the checkerboard corresponds to a single 
pixelon the screen. If that pixel or square is to be turned on (visible? 
in the pattern then the square is filled with a 1, otherwise the square 
is filled with a 0. Each row of the checkerboard is then converted to 
an 8-bit binary number (high order or bit 7 is the left-hand end of the 
row} and the numbers become the values pati through pats. 


EXAMPLE: 


1003 


If the interpreter is in one character non-mnemonic encoding 
(see SEN command) then the user must prefix this command with a 
+ Center extended command mode). This sequence is not necessary 
in 3 character mnemonic encoding mode of if the host computer is 
capable of transmitting 8 bits of data. In the latter case the 
hex function code should be used. 


The pattern is always written in the current color (see SEC 
command and is "filtered" by any write masks currently active 
(see SWM command). 


Regardless of where the rectangle begins or ends, the stipple 
pattern is referenced to the (0,0) memory coordinate, so over- 
layed patterns always coincide regardless of their respective 
overlapping rectangle positions. 


& 


The following example will show how to fill a rectangle with its 
lower lefthand corner (10, 10) and its upper righthand corner at (100, 


The rectangle will be filled with a pattern of X’s. Our 


“checkerboard” for such a pattern would appear as follows: 


oo0oo0ocos 
oxoOo0o00xd 
oo xKx0O0«KO06 
oo0oxxo0od 
o00xx000 
oo x00 x OG 
oxOo0O00xKO 
oooo0oococe 


Assigning the proper binary values to each square, we would get the 
foliowing numbers shown in the fifth of the checkerboard: 


= 2 4 2 a4 2 2 2 

O QO 0 0 O 0 0 0 0 
0 i 0 O 0) 0 1 0 66 
QO 0 1 O 0 1 O O 36 
0 0 O 1 1 O ) 0 = 4 
0 O O 1 1 8) O 0 24 
O 0 1 O QO 1 @) O 36 
8) i 0 0 0 @) 1 0 66 
0 QO O 0 0 0 O O 0 


The command to define the above pattern would be: 


DESCRIPTION 
INITIALIZE TERMINAL 
SET ENCODING 

Define stipple fill 
pattern no. 1 


Enable stipple fill 
pattern no. i 


Positon CAP to {10, 10} 


Draw a stipple filled 
square 90 x 90 pixel 


TERMINAL 
COMMANDS 


ED Sobre CUM ORES ee we meee ere 


RESET RESET LOCAL 
ESC CAPS LOCK 


SENSDDDN 


DSP1. 0. 66. 36. 24. 24. 
36. 56. O. 


SPF 1. 
MOV1O. 10. 
DFR100. 100. 


Sv mwa 


Gre eee er ee are 


EEte CHUED TIGTH CODED COEDS cles? Wans GESVY CURSE OEhED ETDS GENER GRND ShaSe GamD CHESS cETED ate shEDT SOERE ARGTD Ereny EReTs EDS eEtTe Seed eoUSe COURS GEDUD SEEGD CED 


PURPOSE: 


The Define Table Mapping (DTM) command establishes the scaling 
between horizontal and vertical dimensions on a graphics tablet surface 
and the corresponding dimensions in video memory. 


FORMAT: 


een Chie Chew crap. Onde: COTY GET eiase Gime éiine Rone Se Aiiew essen Geen) mite Emede GEES Gwin G9ES> CIEE Gore Cbot: GEASS OSE? epED Gite Ghten Cut) ERIE GHe> egise Gade 6068) “unde Gb GTP 


Where: 


xorigin (O%65535., o-type) are the tablet coordinates of the 

and yorigin lower left-hand corner of the 
tablet rectangle which will be 
mapped into video memory, in units 
of thousandths of an inch. 


xscale (O%255, o-type) are calculated from: 
and y scale | 
xscale = 65536/xsize 
yscale = 65536/ysize 
xsize (O%11000., o-type) are dimensions, in thousandths of 
and ysize an inch, of the tablet rectangle 


to be mapped into video memory. 


Before scaling the tablet to video memory. align the tablet unmarked 
electronic axis and (0, O) origin with the corresponding screen axis 
and (0, 0) origin, respectively. This is a trial-and-error process 
which can be devised by the operator; however, one method is to draw 
orthoganal vectors from (0, O) on the screen or use the Blue Line Grid 
(747 only). then adyust a sheet of grid paper or transparent plastic 
on the tablet, so horizontal and vertical sweeps of the tablet stylus 
(pend from its (OQ, Q) origin correspond to the axis system on the 
screen. When satisfactorily adjusted, affix the grid to the tablet. 
Now the origin and scaling corrections can be made in the command 
DTM. 


NOTES: 


The graphics tablet is always mapped to the entire screen. 


If the pen or crosshair is outside the rectangular area of 
the tablet to be drawn upon (and which is precisely defined 
in DTM), 16 is added to the status code word. In this case 
the terminal returns the actual absolute tablet coordinates 
rather than video memory corrdinates. This is useful for 
applications which use a rectangular digitizing "window" 
surrounded with menu select areas. 


awd 


DVA 0 wren nn nn nnn en DVA 


PURPOSE: 


The Draw Vector Absolute (DVA) command draws a vector, in the 
current color from CAP to the point {x,y}. The new CAP is at {x,y}. 
Also. see AAV. DVR, and SLS commands. : 


FORMAT: 
DVA i XY 
Where: 
X and Y (0%1023, ctype) are the coordinates of 
the vector endpoint. | 
USAGE: 


This command is used to draw a straight line segment from the 
Current Access Position (CAP) to a specified point, anywhere in video 
memory. The specified point (x, y) is described in absolute coordinates 
rather than relative to the current position of the CAP. Dotted line 
patterns of single width lines can be drawn by invoking the SLS command 
Gefore issuing the DVA command. 


EXAMPLE: 


DESCRIPTION 

INITIALIZE TERMINAL 

SET ENCODING 

Move the. CAP to {200, 256} 
Draw vector to {250, 383} 
Draw vector to {300, 254} 


Draw vector to {200,256} 


TERMINAL 
COMMANDS 


RESET RESET LOCAL 
ESC CAPS LOCK 


SENSDDDN 

MOV200. 256. 
DVA250. 383. 
DVASOO. 256. 


DVA200. 256. 


DVA 0 wenn nnn DVA 


PURPOSE: 


The Draw Vector Absolute (DVA) command draws a vector, in the 
current color from CAP to the point {x,y}. The new CAP is at {x, yt. 
Also, see AAV, DVR, and SLS commands. 


FORMAT: 
DVA i X Y 
Where: 
X and Y (0%511/1023, c-type) are the coordinates of 
the vector endpoint. 
USAGE: 


This command is used to draw a straight line segment from the 
Current Access Position (CAP) to a specified point, anywhere in video 
memory. The specified point (x, y) is described in absolute coordinates 
rather than relative to the current position of the CAP. Dotted line 
patterns of single width lines can be drawn by invoking the SLS command 
before issuing the DVA command. 


EXAMPLE: 


DESCRIPTION 

INITIALIZE TERMINAL 

SET ENCODING 

Move the CAP to {200, 256} 
Draw vector to £250, 383} 
Draw vector to {300, 256} 


Draw vector to {200; 256} 


TERMINAL 
COMMANDS 


‘Rite Gham Gitte wdiwed Pree soe: bent EES 


RESET RESET LOCAL 
ESC CAPS LOCK 


SEN3SDDDN 

MOV200. 256. 
DVA250. 383. 
DVA300. 256. 


DVAZOO. 256. 


DVR we nn en DVR 


CREED GUEED ARDEP OTR TUTTE eHees setETE FHNEY GENET STEN GETHP CURTE CRETE COT~S COTTH AdHCe OtOSe UEEDS COTE EhEte BUTE! eeeby GEEDD OED COED! nom GEETe COTe OED GaP IETD 


PURPUSE: 


The Draw Vector Relative (DVR) command draws a vector from CAP to 
CAP+idx, dy}. The new CAP is at this termination. See also, AAV, DVA, 
and SLS commands. 


FORMAT: 
DVR d x dy 
Where 
dx (-128%127, o-type) is the change in x, in pixel units, of 
the vector endpoint 
dy (-128°127, o-type) is the change in y. in pixel units, of 
the vector endpoint 
USAGE: 


The draw relative command allows the user to determine the endpoint of a 
vector relative to the CAP. Alsa, since the coordinates are o-~-type, it 
takes fewer bytes to describe a vector. This can be very important when 
host-terminal transmission is being done through serial communications. 
The default condition is to draw vectors with single width solid lines. 
Alternatively dotted line patterns of single width lines can be drawn 

by invoking the SLS command. | 


EXAMPLE: 


DESCRIPTION 

INITIALIZE TERMINAL 

SET ENCODING 

Move the CAP to {200, 256} 
Draw vector AB 

Draw vector BC 


Draw vector CA 


This is the same triangle drawn in the 


TERMINAL 
COMMANDS 


RESET RESET LOCAL 
ESC CAPS LOCK 


SENSDDDN 
MOV200. 256. 
DVRSO. 127. 
DVRSO. -127. 


DVR-100. O. 


example of DVA command. 


ay 2 


ECU tee ee ECU 


CURED GREED BEDE GPE CESMD GaEES EdSSS ENDED GETDE QOEFS GENER CREED CCDED ClETS CASS <HURd COERe CREED CRIED GREED GEECS WEERS GtEds Gdune eUtES ERED GP) Ee ENDED C8E8S GEEED REED 


FURPIOSE: 


The Erase Cursor Unconditionally (ECU) command allows the user to 
erase the cursor from the screen. 


FORMAT: 


USAGE: 


The ECU command is used to remove the cursor from the display 
after it has been placed there by using the DCA command. 


NOTES: 


1. DCA and ECU should be used as a pair, as should EJC and DJC. 
The use of EJC to turn the cursor on and then ECU to turn it 
off produces anomalous results and the cursor is not erased. 


EXAMPLE: 


Erase the cursor using the DCA, ECU pair. 


DESCRIPTION 
INITIALIZE TERMINAL 


SET ENCODING 


Move to screen center 


Write pixel in white, 
Draw red circle 


Draw cursor at absolute 
location {256; 242) to 
show center of circle 


Erase cursor 


TERMINAL 
COMMANDS 


RESET RESET LOCAL 
ESC CAPS LOCK 
SENSDDDN 


MOV2Z56. 24d. 


WPX7. DCL2O. 


DCA256. 242. 


ECU 


no 


EUC enna ne ne Eve 


Se CEN Oty Galar GUNES adore enone Gone Ge eeeey diese Gites Eeben tek Ge aes tae Gone) ChE? GigD tho Geol ane ander Stet CFs OE aE Ge eRe GE 


PURPOSE: 


The Enable Joystick Cursor (EJC) command allows the user to 
enable the joystick cursor. 


FORMAT: . 


quer fete Omree coupe ante 


USAGE: 


The EJC command turns on the cursor so it graphically displays 
the joystick position. Alternatively, the user can depress the CURSOR 
special function key. To extinguish the joystick cursor, invoke the 
DJC command or depress the CURSOR special function key. CAP will be 
the visible cursor position. 


NOTES: 


The user may depress the RATE or VERNIER terminal keys to enable/ 
disable these functions. Alternately, these functions may be set/ 
reset by the SCS (Set Console Status) command. 


EXAMPLE: 


Enable the joystick cursor. 


e 


TERMINAL 
DESCRIPTION COMMANDS 


ers Gotu WHT* Tes aoe SHEED GbE ennen Cee vEEee GmRe eeer Genes GueRe qrete eee GtEer ene> GoeEP 


RESET RESET LOCAL 


INITIALIZE TERMINAL ESC CAPS LOCK 
SET ENCODING SENSDDDN 

Move to {256, 242} MOV256. 242. 
Write pixel in white, WPX7. DCL2O. 


draw red circle 


Enable joystick cursor EWC 
control CGreen X cursor 
appears on screen] 


Manually move the joystick, 
and hence the cursor, to 
center the cursor on the 
white pixel. When cursor 
is near the desired point, 
depress "VERNIER" special 
function key to aid final 
positioning: depress again 
to disable VERNIER. 


Disable joystick cursor DJC 
control. 


rr ELP 


(Nes SEED ted teas ChE cE fie GEG BECO feed EERE cee Eee GEEe ates come suns cient othe weRes sme aeeer nee SED GED ES ao sone ae GireO 


PURPOSE: 


The Draw Ellipse (ELP) command allows the user to draw an ellipse. 


#Extended function (must be preceeded by "+" in single character 
mode). 


FORMAT: 
ELP xsize ysize const 
Where: 
x Size (1°255, o-type) is the size of the ellipse on the 
horizontal axis 
y size (1%°255. o-type) is the size of the ellipse on the 
vertical axis 
const (1°128; O-type) is a constant calculated by the user 
USAGE: 
The ELP command allows the user to draw an ellipse anywhere on 
the screen. The ellipse’s axis must be either parallel to the X axis 
or Y axis. Because of machine restrictions of the processor used in 


the AED 7467/1024 the user must calculate a constant for the ellipse command. 
The calculation of the constant is defined as follows: 


F = xsize/ysize 
If F is greater than i then F = I/F 
const = 255eF#xt2 rounded to the nearest integer 
Note: In the above, standard FORTRAN notation has been used 
(i.e. # means multiplication, / means division, and 
¥#% means exponentation). 
Note 1: Can be used to draw larger circles than are 


possible with DCL, IE ELP (255, 255, const) 
for circle of radius 255. 


NOTES: 


EXAMPLE: 


If the interpreter 15 in one character non-mnemonic encoding 
(see SEN command) then the user must prefix this command with a 


+ (Center extended command mode). 


This sequence is not necessary 


in 3 charater mnemonic encoding mode or if the host computer is 


hex FUNCTION CODE should be used. 


The ellipse is drawn in the current color and in accordance with 


capable of transmitting 8 bits of data. In the latter case the 


the current write mask (see SWM command). 


DESCRIPTION 


abe deed eEpes Etnse CEoe> GmED Gtnte Graws obese GERD wee 


INITIALIZE TERMINAL 


TERMINAL 
COMMANDS 


eS) Gene ahgED Gwtey cotee Sbemh aeuts Clee 


RESET RESET LOCAL 
ESC CAPS LOCK 


SET ENCODING SEN3DDDN 

Activate Cursor EJC 

Move cursor to center 

of screen 

Formula: If x size > y size then 255 (y size/x size) 
or else 255 (x size/y size) . Round to 


nearest integer. 


Therefore to draw an ellipse 


60 pixels B wide x 30 pixels high: 


(30/60) = 1/4; 


Draw ellipse alang the 
Xx @x1s 


Draw ellipse along 
the y axis 5O pixels 
wide x 100 pixels high 


295 x 1/4 = 64 


ELP&O. 30. 64. 


ELPSO. 100. 64. 


eo uty 


EPA tne en ee EPA 


oa Glas Ghee GUESS mime Glens beer GxtED GEN? crm G7ESD asPES CREED Gihed Cite easce owsee GeuED at GPEDS GRE GEE, (OER? OStE CSDEP Gagne ObUES ones CSE GERM Sune 


PURPOSE: 
The Enable Panning (EPA) command allows the user to pan the visible 


display window vertically and horizontally or both in order to display 
a selected portion of video memory. 


FORMAT: 


ance Gem aoew aieet sere 


USAGE: 


Often the terminal video memory contents extend beyond the "window" 
of visibility provided by the terminal display. The EPA command is 
used to "pan" an image via the joystick. 


NOTES: 


The EPA command will perform the identical function as hitting 
the pan button once. Joystick x and y information will continually 
update origin registers without host intervention. 


EXAMPLE: 


Draw a 100 pixel radius circle and, with EPA, pan it around the 


screen. 


DESCRIPTION 


OEE CREEL CAGES *OAGD DeTt CHE tO eNETe etewe 40600 HOTT 


INITIALIZE TERMINAL 


SET ENCODING 
Erase screen 


Change CAP to 
{255,255} 


Draw circle 
Enable panning 
[Move joystick to 
move (pan) the 


circle. ] 


Disable pan 


TERMINAL 
COMMANDS 


RESET RESET LOCAL 
ESC CAPS LOCK 


SENSDDDN 
ERS 


MOV255. 255. 


DCL100. 


EPA 


DPA 3 
[Note that moving 
the yoystick no 
longer pans the 
circle. ] 


a? WAY 


ERS 0 teen nnn ERS 


QSUTE GUNES GERMS CHES GUNES cassS pete EOUED CONES GEEED GHDD ClEeD UESE Shmte atlEd wHbad etEES CONES CONDd SERED CEOtS eRe ENO 6PtbS CUNSe EREwS abnet EReTe ObSRS Chae CED 


PURPOSE: 
The Erase Entire Memory (ERS) command erases the entire video 


memory write-enabled planes only. ERS should be issued after returning 
zoom to normal viewing. 


FORMAT: 


ERS” 
USAGE: 
ERS (Erase...) compares with FFD (Form Feed) as shown. 
ERS FFD 
Origins unchanged Origins restored to default 
Does not exit the Exits the interpreter 
interpreter | 
Once panned screen | After FFD issued screen 
wraps around will scroll again 
- Erases video memory. write-enabled planes only - 
NOTES: 


1. Also see also the Set Write Mask command (SWM). 


ESC ete nnn ne ESC 


Sete) Soke Gates Epis G68 chege eEbeD CLM? GAS? GEGE CER ERENT GUSs CORE ESTES coins chems SOURE OOE) eqnsy UheR? Ging EaMbe Gente EbED® OffGe Emeem ahem wee GR Gum 


PURPOSE: 

The Escape (ESC) command causes the terminal to change from the 
Alphanumerics Mode to the graphics Interpreter Mode. Also see XXX 
command. 

FORMAT: 


aD GEERY SONRE Abu CID DeRh CUDIS GUDSS GHEDS GEORD CUTE SENET ENCE CROED EeeD GhEtD enate ERE Chey 


Soe GmeE NASD earde CENED cotee USeew CORED CUBS GtErE Enbve Gmben EUReT GuleD EDGY chess autae GEIDe efbut 


USAGE: 
After "power-up" or “terminal reset", the terminal will be in 


Alpha (Text) Mode. The ESC command will typically be used to change 
the state of the terminal into the Interpreter Mode. 


NOTES: 


#Different results from same command in hex. Difference in 
commands is apparent in S-character encoding. 


XAMPLE : 


DESCRIPTION 
INITIALIZE TERMINAL 
SET ENCODING 


Leave interpreter 


To get "A" displayed 


To enter interpreter 
mode 


Move CAP to 1100; 250} 
Draw vector to {0; QO} 


Change from INTERPRETER 
to TEXT mode 


Character sequence to 
get “AOO" to appear on 
display 


TERMINAL 
COMMANDS 


Sete Gaels CTE Creve Chere rom eneee aster 


RESET RESET LOCAL 
ESC CAPS LOCK 


SENSDDDN 


XXX (eXit, graphix, 
enter text) 


A 

ESC Key 
MOV100. 250. 
DVAO. O. 

XXX 

AODO 


owe of 


ESF rere nn ee en ESF 


GOPeD GUNNS GEEDS GrENe FERED CORTE EDT GREED GHOSE eRND EODeY GREED GENET Tanke Q2EED CUSED ConEt OVEdE Bowe ERED GENES GETDe COREY OtED CEETY eumbeD C0BTS ques ebteD ExpeD CEntD 


PURPUSE: 


The Erase Special Font (ESF) command erases, by changing to 
the background color, an area hsize by vsize with its lower left- 


hand corner at the CAP; the command then updates CAP to CAP+(dx, dy). 
See alsa the WSF command. 


FORMAT: 
q f ESF | hsize | vsize ! dx i dy 
ae aka ea cas ene ca Sl i i a aie a a eat a er as lo 
Where; 
hsize are the horizontal and vertical 
dimensions and 
vsize (O “ 255, O-type) of the matrix containing the 
character to be erased 
dx,dy (-128 ~ 127,0-type) are coordinates of the incre- 
mental move of the CAP after the 
erasure 
USAGE: 


The ESF command performs a function similar to that of the 
combination SEC (Set Current Color) and DFR (Draw Filled Rectangle). 
However, with ESF, the color change is always to the background color 
for erasure, then automatically back to the previous current color. 


BG 2 ete ees ETC 


PURPOSE: 


The Enable Tablet Cursor (ETC) command enables/disables an aux- 
tliary graphics digitizing tablet and sets overall readback format in 
conygunction with the STP command. 


FORMAT: 
ETC idchar 
f_™ Oe ee a ee 
Where; 
(idchar) is not encoded as an operand, but is exactly 
one character (0 ~*~ 255, 8 bits) 
g idchar = 0 (ASCII NUL or CNTL-SHFT-P ) Tablet disabled. 
Z : 
idchar = 1 * 255 ( a single byte or character > 
Tablet enabled. Cursor on terminal 
will return the sequence: 
idchar status x16 y16 
each time the stylus is depressed or a 
tablet cursor button is pushed. If two 
or more cursor buttons are simultaneously 
pushed and then one is released, the 
sequence will again be sent. 
status = 1s a code corresponding to the button(s) 
pushed. 
NOTE: Use STP command to select bitpad (default) or mouse. 
e~ 

USAGE: 


The ETC command is used to enable or disable an auxilliary 
graphics digitizing tablet normally connected to the RS—-232C aux- 
Llliary serial port built into the AED 1024. 


NOTES. 


p3 


The ETC command should be preceded by Define Table Mapping 
(DTM) which scales from the tablet area to the video memory. 


If the pen or crosshair is outside the rectangular area of 
the tablet to be drawn upon (and which is precisely defined 


in DYM), 16 is added to the status code word. In this case 
the terminal returns the actual absolute tablet coordinates 
rather than video memory coordinates. This is useful for 


applications which use a rectangular digitizing “window” 
surrounded with menu select areas. 


The ETC command is normally used with the STP (Set Tablet 
Parameters) command. STP controls conditions under which a 
"pen hit" and stylus coordinates are returned to a user 
program. 


S86 666552666 Jose eee cee eee eee ETC 


PURPOSE: 


The Enable Tablet Cursor (ETC) command enables/disables an aux- 
iliary graphics digitizing tablet and sets overall readback format in 
conjunction with the STP command. 


FORMAT: 
ETC idchar 
Where: 
C(idchar ) is not encoded as an operand, but is exactly 
one character (0 “” 255. 8 bits) 
idchar = 9 (ASCII NUL or CNTL~SHFT-P > Tablet disabled. 
idchar = 1 * 255 ( a single byte or character ) 
Tablet enabled. Cursor on terminal 
will return the sequence 
idchar status x16 y16 
each time the stylus is depressed or a 
tablet cursor button is pushed. If two 
or more cursor buttons are simultaneously 
pushed and then one is released. the 
sequence will again be sent. 
status = 1s a code corresponding to the button(s) 
pushed. 
USAGE: 


The ETC command is used to enable or disable an auxilliary 
graphics digitizing tablet normally connected to the RS-232C aux- 
illiary serial port built into the AED 1024. 


NOTES: 


1 


The ETC command should be preceded by Define Table Mapping 
(DTM) which scales from the tablet area to the video memory. 


If the pen or crosshair is outside the rectangular area of 
the tablet to be drawn upon (and which is precisely defined 


in DTM), 16 is added to the status code word. In this case 
the terminal returns the actual absolute tablet coordinates 
rather than video memory coordinates. This 1s useful for 


applications which use a rectangular digitizing “window” 
surrounded with menu select areas. 


The ETC command is normally used with the STP (Set Tablet 
Parameters) command. STP controls conditions under which a 
"pen hit" and stylus coordinates are returned to a user | 
program. 


ETP# aan ETP* 


PURPOSE: 

The Enable Tablet Polling (ETP) command enables/disables a special 
polling mode of the AED 1024 graphics tablet firmware. When this 
mode is enabled. stylus coordinates are sent only when requested with 
the RTP command. instead of upon pen down and/or pen up. 


#Extended function (must be preceede by a "+" in single character mode). 


FORMAT: 


Sas GR thes Vidi weske eb erie Gage ames? Oe ERE 


arg is not encoded as an operand, but is 
exactly one character (O ~ 255. & bits). 


arg = QO (ASCII NUL or CNTL-SHFT-P) Normal ETC functions 


arg = 1 * 255° idchar., pen status coordinates are sent only 
7 on RTP command. Sequence is: 


CRTRO CEEED COLIN cE ORSCD GINS EORRS CRED ERE ClbED Erm GEER GRGTH suse TOEED GOEES CHEESE SFO GaEEE GHIES GateD are aey Grete cam e838 


NOTE: Use STP command to select bitpad (default) or mouse. 


ETPH 0 wan nn nnn nn ETP 


<one) GREED G8PaD gunn WEnED samud Gfatd Gide EAE seeEN BERS ERGAD EEE CORES GPE Seems GEIOD GEO Stee) e6end GARE GED Etiey CinstG ct GBRCS Oteoe abbEe eet CAD GEES 


PURPOSE: 

The Enable Tablet Polling (ETP) command enables/disables a special 
olling mode of the AED 512/767 graphics tablet firmware. When this 
mode is enabled, stylus coordinates are sent only when requested with 
the RTP command. instead of upon pen down and/or pen up. 


*#Extended function (must be preceede by a "+" in single character mode). 


FORMAT: 


arg is not encoded as an operand. but is 
exactly one character (O * 255. 8 bits). 


arg = O (ASCII NUL or CNTL-SHFT-P) Normal ETC functions 


arg = 1 * 255 idchar, pen status coordinates are sent only 
on RTP command. Sequence is: 


eA pEPAD CHET anesO GtEte mace eEeee GENS TORE EEEbe eFEne wegen CERO eieES cheese man ewere Gaba adAED GiEes OHPeS cHem ceERh Ut) G8) Gh GmIRO chun) este? C2 Ou? 


Stes CREED GUNES EbESS GEARS ERD ESTED CENT EIESL CURED CRETE EtRD GERED CETUD E080 othe S7Ere COSTS SOERD GDUND SEDID GENED Clu. $90Es SEED cnEES G8RSD qEEEE EEETe Cent WEED 


FFD en a ee ee FFD 


PURPOSE: 


The Form Feed (FFD) command does the following: 


a. Erases entire video memory, write-enabled planes only. 


b. Restores display origins to default power-on reset values. 
c. Causes exit from interpreter to alpha mode. 
d. Does not change current zoom levels (x and y). 
FORMAT: 
FFD 
USAGE: 


FFD (Form Feed) compares with the ERS (Erase Entire Memory) as 
shown. 


FFD ERS 
Origins restored to default Origins unchanged 
Exits the interpreter | Does not exit the interpreter 


~~Erases video memory, write-enabled planes only-- 


) See also the SWM (Set Write Mask) command. 


a a a ee 
FUNCTION CODES 
FRR ee ee eco me ee FRR 
3 CHARS ASCII DECIMAL OCTAL HEX 
FRR ’ 4s 054 2C 
PURPOSE: 

The Filled Rectangle Relative (FRR) command is used to draw and 
fill a rectangle in the previously specified current color. If the SPF 
command is in effect, rectangle will be drawn in current color using the 
selected stipple pattern. FRR differs from DFR only in that arguments 
specified to FRR are displacements relative to the current CAP, not 
absolute coordinates. 

FORMAT: 
FRR {| dx i dy 
fi ™ 
Where; 

(x,y) is the location in video memory of the CAP and 
one corner of the rectangle (x+dx,ytdy) is the 
location of the diagonally opposite corner. It 
is also the new CAP. 

dx, dy (-128 ~ +127, o-type) are the x and y displace- 
ments defining the horizontal and vertical sides 
of the rectangle to be drawn. Negative values 
for either coordinate are acceptable and will 
change the orientation of the rectangle and the 
CAP appropriately. 

USAGE: 


In many situations it is more convenient to specify the diagonally 
opposite corner of the rectangle by a displacement relative to the CAP 
rather than relative to the origin of coordinates. 


GFL ----~——-~-~-+-------—-- === GFL 


PURPOSE: | 
The Generalized Overlay Fill (GFL) command fills the region 


surrounded by CAP with the current color until pixel boundaries of 
bcolor are encountered. bcolor = (current color) AND (mask). 


FORMAT: 


Where; 
mas k is a byte (M7.Mé....M1,MO] and: 
CMxJ= O: Nth memory plane disabled for boundary search 


1: Nth memory plane enabled for boundary search 


bcolor is the boundary color (0 ™* 255, O-type) 


USAGE: 


The GFL command is primarily used to fill through various pixel 
groups until encountering a specific boundary type. This differs from 
the IFL command which fills until encountering any boundary. 


EXAMPLE: 


Draw three filled rectangles: 
all of the memory planes O through 6 (Cie. 
but reserve plane 7 for overlay (GFL) use. 


white circle and fill it with green. 


DESCRIPTION 
INITIALIZE TERMINAL 
SET ENCODING 


Define color 128 to 
be white 


Move CAP to lower 
left of display 


Draw and fill rectangle 
in red (default) 


Draw and fill rectangle 
in green 


Set color to blue for 


and draw filled rectangle 


Draw white circle so it 
overlays all 
three rectangles 


Set color to yellow and 
draw circle 


Define color 136 = 
128+8=100100 to be 
green 


Set current color to 136 


Do generalized fill, 
looking at memory 
through mask=128 and 
filling to boundary of 
bcolor=128. 


red and green and blue. as in. Use 


seven video memory planes), 
Non-destructively overlay a 


TERMINAL 
COMMANDS 


RESET RESET LOCAL 
ESC CAPS LOCK 


SENSDDDN 


SCT126. 1. 259. 255. 255. 
MOVO. O. 

DFR2O00. 482. 

SEC2. DFR312. O. 

SEC4. DFRS11. 482. 


MOV256. 241. 
SEC128. DCL127. 


SWM128. 


SCT136. 1.0. 255. O. 


SEC136. 


GFL128. 128. 


re — 


GS 


PURPOSE: 


a oO ce erste a OL eo NEN Steen nem ON EAT es 


The Graphics System Tektronix Mode (GS) command draws vectors 


<and in the limit, 


Single pixels) using the Tektronix emulation 


capability. After power-up, the AED terminals are immediately 
initalized and enabled to receive and execute Tektronix 4010 thru 


4014 commands. 


FORMAT: 


Reed CORED OURED wHed CURED GhOre GhEse tne CR coe EO 


Where; 


new cap 


vector 


cc 


is the location in video memory to which the 
CAP will move before drawing the sequence of vectors 
(O ~ 1023. see below for encoding?) 


is the sequence (vector i, vector 2,..., 
vector n) of end points (O ~ 1023. see 
below) 


1s a terminating control character, one of the 
following: CR(13), ESC(27), FS(28), RS(3O) or 
US(31). 


ENCODING OF COORDINATES 


(Tektronix compatible) 


EEO eraty chest eFbEs BET teem CsI GHD CE GEN URE Gee Gee SEEDS Ghote yen Unde) Emp euEED Tatar eEBOS eReee 


Coordinates from host are sent in sequences from one to four characters: 


9 Bit Tektronix Window 
(See STW command) 


Bit 7 & ° 4 3 2 1 OQ 
lst Character hi.y XX O 1 Y8 Y7 Y6 YS Y4 
end Character lo.y XX 1 1 Y3 Ye Yi YO XX 
3rd Character hi. x XX @) 1 X8 X7 X6 XS X4 
4th Character lo. x XX 1 0 X3 Xz Xi XO XX 

10 Bit Tektronix Window 
a 

Bit 7 & ra) 4 3 =, 1 O 
ist Character hi.y XX 0) 1 Y9 Y8 Y7 Y& YS 
end Character lo.y XX 1 1 Y4 Y3 Y2 Yi YO 
3rd Character hi. x XX O 1 X9 x8 X7 X& XO 
4th Character lo. x XX 1 O X4 X3 Xe Xi XO 

NOTES 

1. Option switch 4 should be up to give command priority to 4014 
amulation. This prevents conflicts between 4014 and normal 
1024 command interpretation. 

<. Bit positions 5S and 6 in the coordinate specification determine 
3 unique codes. Note: That hi.x and hi.y have the same code; 
this affects you when you try to abbreviate the 4-character 
sequence, explained next. 

3. The four-character sequence may be abbreviated, omitting coordi- 
nates which do not change. Lo.x must always be sent as the last 
character of the sequence. If only lo. x changes, only lo. x need 
be sent. If lo.y or hi.y changes, yust lo.y or hi.y followed by 
the unchanged lo. x need be sent. However, if only hi. x changes, 
the old lo. y must be sent first ., then the new hi. x, then the old oN 


lo. x. The old lo.y sent first allows the Tektronix protocol to 
distinguish between hi.x and hi.y, since their codes in bits 6 
and 3 are identical. 


The Terminal Command Protocol has been structured such that 

the AED 1024 is fully upward compatible with the non-raster 
Tektronix 4010 -—- 4014 series terminals. It is possible to run 
unmodified Plot-10 software to produce an appropriate display on 
the AED 1024 consisting of vector graphics with alphanumeric 
legends. Graphics Input (GIN) mode will also be correctly emu- 
lated to allow the operator to use the AED 1024 joystick 

and cursor without software modification. Additional commands 
to control unique terminal functions (e.g. color definition), 
can be integrated into most implementations without modification 
to existing host graphics software. The AED 1024 has the added 
feature of Anti-Aliased Vectors (AAV) which smooths up to 8 
colors of raster drawn vectors. 


The AED 1024 will perform complete 4010/4014 emulation (with 
or without the Enhanced Graphic Option, Option 34), including 
multiple line styles, incremental plot, random point plotting 
and multiple character sizes. 7 


For maximum flexibility, Tektronix emulation modes can be 
entered from either alphanumeric mode or from the graphics 
interpreter. 


Tektronix Special Point Plot Mode (random pixels with variable 
intensity) 1s emulated, but all points are the same intensity, 
and in the (previously set)? current color. The random pixels 
are drawn with the repeating sequence (GS new. cap vector), 
where new cap = vector. 


The AED 1024 has two available window sizes for Tektronix 
emulation (512 X Si2 on 1024 X 1024). This can be controlled 
by the STW command. 


= nc GS 


PURPOSE: 


The Graphics System Tektronix Mode (GS) command draws vectors 
(and in the limit, single pixels) using the Tektronix emulation 
capability. After power-up, the AED terminals are immediately 
initalized and enabled to receive and execute Tektronix 4010 thru 
4014 commands. 


FORMAT: 
GS i new.cap : (vector) i ce 
Where; 
new cap is the location in video memory to which the 


CAP will move before drawing the sequence of vectors 
O ~ 31 or on 1023. for superoam or 767 see below 
for encoding) 


vector is the sequence (vector 1, vector @2,...:; 
vector n) of end points (O ~ Si or 1023, see 
below) 

cc is a terminating control character, one of the 


following: CR(13),. ESC(27), FS(28), RS(30) or 
US(31). 


ENCODING OF COORDINATES 


(Tektronix compatible) 


AND GREED CREM NETS CHNER GbT8D CETNE GNNED CERES GENES CURD ERDEE CteED SOEED EbNLe EEEED fests GED Gined Ettee Gem GaEED 


Coordinates from host are sent in sequences from one to four characters: 


cOnw apebe wipes veuse 


eume Gree Gnben Oo 


AED 512 NORMAL | 


Bit 7 & 2 4 3 4 1 0 
Character hi:sy XX 0 1 Y8 Y7 Y& YS Y4 
Character lo.y XX 1 1 Y3 Y2 Y1 YO XX 
Character hi. x XX 0 1 X8 X7 X& XS X4 
Character lo. x XX 1 .@) X3 X2 X1 XO XX 


m—~ 
Bit 7 6 2 & 3 a 1 O a 
Character hi.y XX O 1 Y9 Y8 Y7 Y& YS 
Character lo. y XX 1 1 Y4 Y3 Y2 Y1 YO 
Character hi. x XX @) 1 x9 X8 X7 X6 XS 
Character lo. x XX 1 O X4 X3 X2 Xi XO 


Option switch 4 should be up to give command priority to 4014 
emulation. This prevents conflicts between 4014 and normal 


AID S/STATF crammand tintanrnratatian 


Bit positions 53 and 6 in the coordinate specification determine 
3 unique codes. Note: That hi.x and hi.y have the same codei 
this affects you when you try to abbreviate the 4-character 
sequence, explained next. 


The four-character sequence may be abbreviated: omitting coordi- 
nates which do not change. Lo.x must always be sent as the last 
character of the sequence. If only lo. x changes: only lo. x need 

be sent. If lo.y or hi.y changes, yjyust lo.y or hi.y followed by 

the unchanged lo. x need be sent. However, if oniy hi. x changes. 

the old lo.y must be sent first . then the new hi. x, then the old 
lo. x. The old lo.y sent first allows the Tektronix protocol to o™ 
distinguish between hi.x and hi. y. since their codes in bits & 

and 3S are identical. 


aah @- 


The Terminal Command Protocol has been structured such that 

the AED 512/767 is fully upward compatible with the non-raster 
Tektronix 4010 — 4014 series terminals. It is possible to run 
unmodified Plot-10 software to produce an appropriate display on 
the AED 512/767 consisting of vector graphics with alphanumeric 
legends. Graphics Input (GIN) mode will also be correctly emu- 
lated to allow the operator to use the AED 312/767 joystick 

and cursor without software modification. Additional commands 
to control unique terminal functions (e.g. color definition), 
can be integrated into most implementations without modification 
to existing host graphics software. The AED 767 has the added 
feature of Anti-Aliased Vectors (AAV) which smooths up to 8 
colors of raster drawn vectors. 


The AED 512/767 will perform complete 4010/4014 emulation (with 
or without the Enhanced Graphic Option, Option 34), including 
multiple line styles, incremental plot, random point plotting 
and multiple character sizes. 


For maximum flexibility, Tektronix emulation modes can be 
entered from either alphanumeric mode or from the graphics 
interpreter. 


Tektronix Special Point Plot Mode (random pixels with variable 
intensity) is emulated, but all points are the same intensity, 
and in the (previously set) current color. The random pixels 
are drawn with the repeating sequence (GS new. cap vector), 
where new cap = vector. 


The AED 767 has two available window sizes for Tektronix 
emulation (S12 X Sl2 on 1024 X 1024). This can be controlled 
by the STW command. 


HOM mt ee ee HOM 
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PURPOSE: 


The Home (HOM) command returns the CAP, and hence the alpha cursor, 
to the first character position of the top line (that position depending 
on the current font size). 


FORMAT: 
HOM 
USAGE: 
This command is particularly useful when the alpha (underline) and 
graphics cursors are unlinked. (See example) 
EXAMPLE: 


Use the HOM command in the process of adding alpha titles to a 
graphic (circle), both with and without linking the CAP to the graphics 
cursor and joystick. 


TERMINAL 
DESCRIPTION COMMANDS 


CU OENAE EES c080e 2O=es CRESS CEES CRRRe etEe Ghee eneee ee 6508S Ole enase epee OULD aandD eimeP 


RESET RESET LOCAL. 


INITIALIZE TERMINAL ESC CAPS LOCK 

SET ENCODING SENSDDDBN 

Set Alpha Parameters: SAP 2746. 40. U 

Double Size; 7 x i2 

characters, unlinked Note: No delimiters 
graphics and alpha are used following 2, /7. 
cursors. 


Move CAP to (256; 200) 


Draw circle of radius 
= 127 pixels | 


Send CAP home 
then exit the 
Interpreter Mode 


Type the title: 
"HOM-EXAMPLE" 


Press return and 
line feed keys 


Push CURSOR function 
key, use joystick to 
move the cursor to 
the center of the 
circle. 


Type the word CIRCLE 


Note: That word CIRCLE 
is not displayed 
starting at green 
cursor, ie. CAP is 
not linked to the 
graphics cursor. 


Push cursor key, light 


goes out. 


Depress ESC key to change 
from Alpha to Interpreter 


Mode 


Move CAP to {180, 50} 


Set Alpha Parameters to 


double the 5 x 8 size 


characters, and the CAP 
linked to graphics cursor/ 


Joystick. 


leave the Interpreter Mode 


Type the letters CIR 


[Note where letters are 


displayed] 


Push cursor key; use 
Joystick to move the 


green X cursor to near 


mid-citcle. 


MOV256. 200. 
DCL1i27. 


HOM XXX 


HOM—-E XAMPLE 


RETURN LF 


CIRCLE 


ESC 


MOV180. 50. 


SAP2520. 30. L 


XXX 


CIR 


Type the letters CLE. 
CNote that the letters 
are displayed atop one 
another, at the cursor 
location] 


Push cursor key again 
light goes out. (Green 
cursor disappears, but 
CAP is left where cursor 
was ] 


Depress space bar, type 
circle. CNow CAP advances 
across the line] 


Erase the screen; stay in 
Interpreter Mode 


CLE 


CIRCLE 


ERS 


yas oe 


HGR tee ee HSR 


CREEP GREED CURED COULD ENED TESS CVRtS GFRNP FESW Vetts EER GEED WEEDS CEUTS GHOTD GEPNS QEETE CORES WETS YESS GRITS ERED GUseS SUNUD CREED eoEde CmNES Chane GIRED GUETD GENS 


PURPOSE: 


The Horizontal Scroll Relative (HSR) command allows the user to 


set the horizontal origin register relative to the current horizontal 
origin register contents. 


FORMAT: 
HSR dxi 
Wherei 
dx is a signed number, - 128% 127 
USAGE: 


The HSR command is used to set the horizontal origin with respect 
to its present setting CNew = OLD + dx]. 


EXAMPLE: 


Draw a 100 pixel radius circle and with the HSR command, divide 


the circle into two equal halves on the upper and lower portions of the 


display. 


DESCRIPTION 
INITIALIZE TERMINAL 
ENCODING 

Erase Screen 

Move to £100, 100} 


Draw a circle 
radius = 100 


Reset Horizontal Origin 


TERMINAL 
COMMANDS 


RESET RESET LOCAL 
ESC CAPS LOCK 


SENSDDDN 
ERS 
MOV 100. 100. 


DCL 100. 


HSR -100. 


7 IFL 


ER CEETD Osh Cibwy cas COmAs He AORED CSU «OSES CONES CUUED GUND SELES GHEE SOEtd eRATE SOREe COWS atone GHEE EHIED EEEED CFDS CElRS encep arten Gave enon Qtate GsteD 


PURPOSE: 


The Interior Fill (IFL) command fills any complex closed polygon 
with the current color. Any pixel color other than the pixel color at 
CAP will serve as boundary pixels. CAP must be placed within the polygon 
to be filled. 


FORMAT: 


oe Raed ware geet see 


Tebe eRe Bee me oD TTS 


USAGE: 


IFL colors (or floods) inside a previously drawn outline, starting 
at the enclosed CAP and moving to the nearest boundary (portion of a 
closed curve) in all directions. Closed curves which do not include the 
CAP (Cislands) are not colored. 


NOTES: 


1. The CAP is not guaranteed to remain in place through the IFL 
or other fill operations. A MOV command. to follow the fill, 
may be desirable. 


EXAMPLE: 


DESCRIPTION 


INITIALIZE TERMINAL 


SET ENCODING 


Move CAP to {150, 350} 


Draw red circle of 
radius=50 and fill. 


Move CAP outside 
the circle; set 
color to white {7} 


Fill screen outside 
the circle. 


[Fill is to video memory 
boundary J 


Erase screen to black 
Move CAP to {250, 250) 


Draw yellow circle of 
radius=127 


Draw green circle, 
radius=80 


CGreen should be an 
island within the yellow. J 


Move CAP to (400, 110} 


Draw blue circle, 
radius=110 


Set current color 
to 7 


Move CAP inside 
green circle, 

Do interior fill 
CThe “island” is 
now white] 


TERMINAL 
COMMANDS 


RESET RESET LOCAL 
ESC CAPS LOCK 


SENSDDDN 


MOV1i50. 350. 


DCLS5O. IFL 


MOV300. 300. 
SEC 7. 


IFL 


v~— 


ERS 
MOV250. 250. 


SECS. 
DCL127. 


SEC2. 


‘DCLSO. 


MOV400. 110. 


SEC4. DCL110. 
SEC 7. 


MOV250. 250. 


TFL oN 


I CUS GPUS GRD EePee Onaer adeee GESTE HEER ete! eared vinkS GEO? CREED CRED chore GxTAs GEES GENES cope mated Conde TEED qoawe EUEeD eerte CNS Ets Ghee GREE ent? 
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JUS 


a a a a ee cn i JUS 
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PURPOSE: 


The Jump to User Subroutine (JUS) command executes the user’s 
subroutine beginning at the specified address in the AED 1024 RAM. 


FORMAT: 
JUS {| addr 
Where: 
addr (0%65535, o-type) is the 16-bit address to be within 
the AED 1024 to which control is 
to be transferred 
USAGE: 


The JUS command will cause control to be transfered to the address 
specified in the command. The executable code must have been previously 
loaded into the AED 1024 by the user through the use of the LMR and 


SSE commands. It is necessary to know the firmware command entry points 
(addresses) to properly use JUS. 


LAT ee tt LAT# 


PURPOSE: 


The Load Anti-aliasing Table (LAT) command allows the user to 
define a non-standard anti-aliasing color ramp. 


#Extended function (Must be preceeded by a “+" in single character 
mode). 


FORMAT: 
LAT ibase pvall...pvallé 
Where; 
ibase (O”’7, o-type) is the color table position in the 
first 8 color table position for which the ramp is 
being defined 
pyall...pvalilé (O to 255) are the 16 ramps values (color 
table #5) they must conform to the methods for building 
anti-aliasing ramps described in the AAV command 
USAGE : 


The LAT command is invoked when the user wishes to anti-~alias a 
color other than the first 8 default color or the user wishes to anti- 
alias to a background other than black. 


NOTES: 


EXAMPLE: 


If the interpreter is in one character non-mnemonic encoding 
(see SEN command) then the user must prefix this command with 
a+ (enter extended command mode}. This sequence is not neces- 
sary in 9 character mnemonic encoding mode or if the host 
computer is capable of transmitting S bits of data. In the 
latter case the hex FUNCTION CODE should be used. 


Only 8 colors can be anti-aliased and they must reference color 
table positions O - 7. They must be laid out as described in 
the AAV command. 


Default color ramp for color 1 is: 


129,137,145, 153, 161, 169, 177, 185, 193, 201. 209, 217, 225; 233, 241; 249 


To change the ramp numbers enter the following: 


LAT1I. 130. 138. 146. 154. 162. 170. 178. 186. 194. 202. 210. 218. 226. 234. 242. 250. 


AAV 2. 

SEC 1. 

MOV OQ. 300. 
DVA SOO. 400. 


You will see an anti-~aliased green line with a red pixel on the end 


Note: Color 1 is red but this drew a green line. 
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LMR ee ee LMR 
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PURPOSE: 


The Load Microprocessor Ram (LMR) command loads n bytes of sub- 
routine (written in 6502 machine code) starting at a specified address 
in RAM, for later execution by use of the JUS command. 


FORMAT 


I Se Ges: coe Co Shere CMY ERs Caen UN OG Bee EUR eee HEE GUD GCN QE SKEEE Sten GOR Guay Ontos GEER GREE ens Gus STE CESS GERRI Re eee 


Where: 


addr (OYHI-RAM, o-type) is the address above the stack end 
of RAM in 16-bit (2-byte)d format (Refer to Address 
Map for free ram (HI-RAM) location) 


n (O%65535, o-type) is the number of bytes of code to be 
downloaded 


byte (O%255, o-type) byte/1 byte/2 byte/3...byten is the 
machine code subroutine, previously assembled. 


USAGE: 


1 $The LMR command can be used: along with the SSE command, to 
allocate the RAM space between the top of adressable RAM and 
the dynamic storage area used by the interpreter. The JUS 
(Jump User Subroutine) can then be used to transfer from a 
host program to the program stored in the AED 512/767. 


<¢. Depending on the amount of RAM storage space required for the 
subroutine, n bytes, the remaining RAM space is used as a LIFO 
(Last In, First Out) stack. The stored subroutine is protected 
from over-writing by proper choice of the address argument of 
the SSE (Set Stack End) command. If the stack Cincluding 
storage requirements of DSF {Define Special Font} and {Define 
Special Keys) gets too large the SSE address is reached. Then 
the microprocessor exits whatever routine it is executing and 
returns the pointer to its value prior to the execution of the 
command that caused the memory overflow to occur. 


AS yo 


APPLICABLE ON AED 767 AND 1024 


MAR# 000 wenn nn en MAR+ 


PURPOSE: 


The Margin Control (MAR) command is used to set the left and right 
text margins. 


Extended function (Must be preceeded by a "+" in single character 
mode). 


FORMAT: 
MAR : left margin right margin 
Where: O< left/right margin < 1024 
left/right margin is c-type 
USAGE: 
1. Text margins can be set to the desired locations. 
ce. 1024 users can decrease the text window size with the MAR 
command. 
NOTES: 


1. MAR (0,0) resets the margins back to the default parameters 
(1.1023). 
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PURPOSE: 


The Move Absolute (MOV) command sets the CAP (Current Access 
Position) to the location {x,y} in video memory. 


FORMAT: 
MOV ¢ x sy 
Where: 
x (O%1023, c-type) is the x-coordinate. 
y (O%1023, c-type) is the y-coordinate. See Note 1. 
USAGE : 


The MOV command is used to extablish a particular location within 
the graphics field (CAP). This can be used to define the starting point 
of a vector or the center of a circle (before being drawn) etc. 


NOTES: 


oe The relationship between where the CAP is located in video 
memory (to commence drawing a vector, for example) and where 
the corresponding point will be written on the display depends 


on whether the display origin is displaced from its default 
position. 


‘XAMPLE: 


Example 1: Paint a single pixel at display location {200,250} and 


in a default color. 


DESCRIPTION 
INITIALIZE TERMINAL 
SET ENCODING 

Move CAP to {200, 250} 


Write pixel in color 1 


TERMINAL 
COMMANDS 


RESET RESET LOCAL 
ESC CAPS LOCK 


SENSDDDN 
MOV200. 250. 


WPX1. 


= - 
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PURPOSE: 


The Move Absolute (MOV) command sets the CAP (Current Access 
Position) to the location {x,y} in video memory. 


FORMAT: 
MOV it x sy 
Where: 
x (0%511/1023, c-type) is the x-coordinate. 
y (€0°911/1023, c-type) is the y-coordinate. See Note 1. 
USAGE: 


The MOV command is used to extablish a particular location within 
the graphics field (CAP>. This can be used to define the starting point 
of a vector or the center of a circle (before being drawn) etc. 


NOTES: 


1. If SUPEROAM Conly for AED S12) has been invoked by use of the 


SUP 1 command, the range of x and y arguments is extended to 
O*1023. 


a. The relationship between where the CAP is located in video 
memory (to commence drawing a vector, for example) and where 
the corresponding point will be written on the display depends 


on whether the display origin is displaced from its default 
position. 


EXAMPLE: 


Example 1: Paint a single pixel at display location {200,; 250} and 
| in a default color. 


TERMINAL 
DESCRIPTION COMMANDS 


CURES Semen CFE CONS eREED ESTE ERS EEDED BOERS CEmDS COD Cuan GER) eal GrtEe Gmne emBED Cente GEER 


RESET RESET LOCAL 


INITIALIZE TERMINAL ESC CAPS LOCK 
SET ENCODING SENSDDDN 

Move CAP to (200, 250} MOV200. 250. 
Write pixel in color 1 WPX1. 


Example 2: This is valid only for the AED 512. Show the result 
of “off display" location commands in this wayi paint 
a single pixel at (612-250) and in the default color. 


AED Si2 ONLY 


re 


TERMINAL 
DESCRIPTION COMMANDS 


abe Cage TEN cet Gute eben BOtee Ghow eespe GEES Gee RS TOT SEE tes tre Ee cee See 


RESET RESET LOCAL 


INITIALIZE TERMINAL ESC 

SET ENCODING SEN3SDDDN 
Move CAP to {612; 250) MOV412. 250. 
Write pixel in color WPX1. 

1 (red) 


Note: That the red spot 
(pixel) is painted 
at x modulo Si2 = 100, 
le. wrapped around. 
Enable SUPEROAM SUP 1. 
Move CAP TO {612, 250} MOV4i2. 250. 


(Example continued on next page) 
p pag = 


Write pixel in color 
2 (green) 


Note: Green spot (pixel) 
is not displayed 
because viewing 
window is over the 
bottom-left quad- 
rant of the SUPEROAM - 
1024 x 1024 memory 
and the pixel is in 
the bottom-right 
quadrant. 


Display window to view 
bottom-right quadrant 


Note: Green pixel now 
Viewable at the 
same relative 
window position 
as the red pixel 
above. 


WP Xe. 


SHOS1 1. 


MVR rr MVR 


SHER CORED CREED EELS 40nme areet aoeee GRNED COTES GREED QNRSt SEEDS GREND Cle CERES QERED eEade EtINe COTS EOE. SOmND CORED Gouin COtRD OR CFbED re epiES COEED OUR GIEED 


PURPUSE: 
The Move Relative (MVR) command sets the CAP to a new position 


{x+dx;, ytdy} relative to the current access Position {x,y} just before 
execution. The new CAP is now at {x+dx, ytdy}. 


FORMAT: 


Bhar CHES: Gre ctmee GEBM eeben Whew EdESS hmet ONPte anteR eEETS BENee 


Where: 


dx (-128%127, o-type) is the change in x~coordinate 


dy (-1268%127, o-type) is the change in y-coordinate 


USAGE: 


The MVR command is similar in function to MOV but allows the x 
and y dimensions of a desired CAP move to be measured from the present 
CAP rather than from the origin of the coordinate system. 


NOTES: 


Ls The relationship between where the CAP is located in video 
memory (to commence drawing a vector, for example) and where 
the corresponding point will be written on the display depends 


on whether the display origin is displaced from its default 
position. 


Draw a red spot at the center and corners of a square; put the 


center at 


DESCRIPTION 


CAR FERED MEbh CHE* Seety CORT GED® eee Gute COD corer 


INITIALIZE TERMINAL 
SET ENCODING 


Move Cabsolute) the CAP 
to {255,242}, mid-screen 


Write red pixel at CAP 
(center of square) 


Move CAP right SO and up 
20 pixels 


Write red pixel at upper 
right corner 


Move CAP to lower right 
corner 


Write red pixel at lower 
right corner 


Move CAP to lower lef 
corner . 


Write red pixel at lower 
left corner 


Move CAP to upper left 
carner 


Write red pixel at upper 
left corner 


(255, 242) and make the square measure 100 pixels on a side. 


TERMINAL 
COMMANDS 


RESET RESET LOCAL 
ESC CAPS LOCK 


SEN3DDDN 
MOV255. 242. 
WPX 1. 
MVR5O. 50. 
WPX 1. 
MVRO. -100. 
WPX 1. 
MVR-100. 0. 
WPX1. 
MVRO. 100. 
WPX 1. 


~iN- 


MVR ne ne a MVR 
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PURPOSE: 
The Move Relative (MVR) command sets the CAP to a new position 


{x+dx, ytdy} relative to the current access Position {x,y} just before 
execution. The new CAP is now at {x+dx, y+dy?}. 


FORMAT: 


SROU> guys NeCED anmede “ORS adSTE 10D. sORim Eb Eee wbeve ernee CREED 


SOR SRE Ste EM SH SEEN Riis BPth GOT EY eG pee mien antfo nee 


dx (-128%127, o-type) is the change in x-coordinate 


dy (-128°%127, o-type) is the change in y-coordinate 


USAGE: 


The MVR command is similar in function to MOV but allows the x 
and y dimensions of a desired CAP move to be measured from the present 
CAP rather than from the origin of the coordinate system. . 


NOTES: 


1. If SUPEROAM (only for AED Si2) has been invoked by use of the 
SUP 1 command, the range of x and y arguments are extended to 
O%1023. 


2. The relationship between where the CAP is located in video 
memory (to commence drawing a vector, for example) and where 
the corresponding point will be written on the display depends 
on whether the display origin is displaced from its default 
position. 


Draw a red spot at the center and corners of a square; put the 
center at (255,242) and make the square measure 100 pixels on a side. 


TERMINAL 
DESCRIPTION COMMANDS 


CREE GRUNGE CED tA OUDSS ETOED ERD 0000) CRED esREe GEN GIRO TESS Glee Wi EAS see Shans eches Cee 


RESET RESET LOCAL 


INITIALIZE TERMINAL ESC CAPS LOCK 
SET ENCODING ) SEN3DDDN 
Move (absolute) the CAP MOV255. 242. 
to {255,242}, mid-screen 

Write red pixel at CAP WPX1. 
(center of square) 

Move CAP right 50 and up MYRSO. SO. 
20 pixels 

Write red pixel at upper WPX1. 
right corner 

Move CAP to lower right MYRO. -—100. 
corner 

Write red pixel at lower WP X1. 
right corner 

Move CAP to lower left MYVR-100. O. 
corner 

Write red pixel at lower WPX1. 

left corner 

Move CAP to upper left MVRO. 100. 
corner | 

Write red pixel at upper WP X1. 


left corner 


hh 


eS 


PURPUSE: 
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OFL 0 ttn ne ene OFL 


The Overlay Fill (OFL) command fills a region surrounding the 
CAP bounded by pixels whose value is non-zero when ANDED with the 
current color. The resultant color of each pixel in the filled 
region will be determined by the algebraic sum of the current color 
table number and the color table number of the color of that pixel 
before the fill. 


FORMAT: 


USAGE: 


scene Cues estes Res HEM UheEe Cente EER wEe weer 


The overlay fill command is used when a closed area is to be 
filled is such a way as to indicate areas of overlap or intersection 
between the area being filled and previously filled areas. 


NOTES: 


The area being filled must be bounded by a closed series of 
vectors or points, if there are any “holes" in the boundary 
then the fill process will "leak" through and fill undesired 
areas of the screen. 


[If the current color is 0. the fill operation will never end 
because QO AND anything = O. Also there will be no change on 
the screen because 0 + anything = anything. 


EXAMPLE: 


DESCRIPTION 
INITIALIZE TERMINAL 
SET ENCODING 


Draw red circle, 
at {250,250} radius 127. 


Draw a filled rectangle 
in red. 


and in green 


and in blue 


and in white 


Move CAP to {300, 300}, 
inside the circle and 
on a black background 


Set current color to red 


Do an overlay fill 
to a red boundary 


oy 


TERMINAL 
COMMANDS 


RESET RESET LOCAL 
ESC CAPS LOCK 


SENSDDDN 


MOV250. 250. 
DCL1ia2?7. 


MOV225. 325. 
DFR275. 350. 


MOV225. 240. 
SEC2. 


DFR275. 265. 
MOV225. 150. 


SEC4. c™ 
DFR275. 175. 


MOV175. 200. 
SEC7. 
DFR2OO. 250. 


MOV300. 300. 


SEC1. 


OFL 


Wg. 


PURFUOSE: 


OF OFL 


' The Overlay Fill (OFL) command fills a region surrounding the 
CAP bounded by pixels whose value is non-zero when ANDED with the 
current color. The resultant color of each pixel in the filled 
region will be determined by the algebraic sum of the current color 
table number and the color table number of the color of that pixel 
before the fill. 


FORMAT: 


USAGE: 
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The overlay fi11 command is used when a closed area is to be 
filled is such a way as to indicate areas of overlap or intersection 
between the area being filled and previously filled areas. 


NOTES: 


ny 


The area being filled must be bounded by a closed series of 
vectors or points, if there are any "holes" in the boundary 
then the fill process will “leak” through and fill undesired 
areas of the screen. 


If the current color is 0 the fi1l11 operation will never end 
because O AND anything = O. Also there will be no change on 
the screen because 0 + anything = anything. 


EXAMPLE: — 


DESCRIPTION 
INITIALIZE TERMINAL 
SET ENCODING 


Draw red circle, 
at {250,250} radius 127. 


Draw a filled rectangle 
in red. 


and in green 


and in blue 


and in white 


Move CAP to {300, 300}, 
inside the circle and 
on a black background 


Set current color to red 


Do an overlay fill 
to a red boundary 


TERMINAL 
COMMANDS 


RESET RESET LOCAL 
ESC CAPS LOCK 


SENSDDDN 


MOV250. 250. 
DCL127. 


MOV2!5. 32d. 
DFR275. 350. 


MOV225. 240. 
SEC2. 


DFR275. 265. 
MOV225. 150. 
SEC4. 

DFR275. 175. 
MOV175. 200. 
SEC7. 

DFR200. 250. 


MOV300. 300. 


SEC1. 


OFL 


OPT 0 tee nnn nnn ne OPT 


CORE GRERD CORED ETNA abEED GENS “H2y ehEEe CEO Chee aRNDE Otte EEN SEED Cha enta etna CRERD epee CONES tEESe ean) MEET BOER" TEER! qanEe Gre etnee Gam CEP GED 


PURPOSE: 


The Programmable Options (OPT) command provides a software counter- 
part to the “options" switches on the back panel of the terminal. 
i , 


FORMAT : 


2000s CusEd CLOUD ePRED GENES SEAT Ghe0s GHED ATED etuES AEE eEtteD OWNED Cee antes couae <OEt ques: GEEbe Ente 


CRem 0D SOERS Geet SED Shue Gorey CUED otEEe eners EEETt aged ENSEt nee Senge GpTED cotey aeepD Gbtne GnnE® 


Where: 
optNo (O%7, o-type) is the option number to be changed 
Value (O™1. o-type) is the binary value to which the option 
is to be set 
PROGRAMMABLE OPTIONS 
Opt No. Value Description of the Option 


ee ombSe BE? com CEs Gees Ee Re Cy eeENe GR Gee ete Chiske SE ae See Reh SE coe ee Ue ubdY Gaede Gta Eeete SRD acme sth si? GUY SENSE Geet Med MRR genie farses 


2 @) Default, CR sent after coordinates in 
Tektronix GIN mode. 


4 1 Suppresses CR in Tektronix GIN mode. 

3 O Terminal will switch to 5 x & font with 
character spacing of 7 pixels, after 
first G5. | 

3 1 No switch to 5 x & font. 

4 - Q Normal, no CR after graphic tablet 


"Dick". 


USAGE: 


PROGRAMMABLE OPTION (Continued) 


Opt No. Value Description of the Option 
4 1 Send a carriage return after graphic 
tablet "hit" sequence (pick). 
° 8) Transmit keystrokes immediately or 
after completion of current command, if 
busy. 
) i Do not transmit keystrokes, i.e. lock 
out the keyboard. 
& 0 Override AED command set with TEK 4014 
command set where they overlap, provided 
that Option Switch 4 is set to 1 (up). 
& 1 AED command set unconditionally override 
TEK 4014 command set where they overlap. 
7 0 Serial data to hardcopy device. rN 
. 3 
7 1 Parallel data to hardcopy device. > 


The following are examples invoking OPT from the keyboard: 


EXAMPLE: 


DESCRIPTION 
INITIALIZE TERMINAL 
SET ENCODING 


Supresses carriage return 
in Tektronix GIN mode 


Sends a CR after graphics 
tablet hit (pick coordinates 
return sequence) 


TERMINAL 
COMMANDS 


RESET RESET LOCAL 
ESC CAPS LOCK 


SENSDDDN 


OPT2. 1. 


OPT4. 1. a 


ROP een ee RCP 


ARSS TEnee Cueeh NGS GtbEe QuEEP etD GEERT CEPES aGERT CNDED EheeD GENE GES GETS qxeeD eeRTe UIEES COEND CCU Gm! CED GuTeD GhEt) ant CEE Sree) athe Che Gm CD 


PURPOSE: 


The Read Current Access Positan (RCP) command causes the readback 
of the Current Access Position (CAP) in video memory coordinates. 


FORMAT: 


thee Gens aires Gee OCR 


RCP is used to read out the position of an image point (pixel). 
Upon receipt of the RCP command the AED 512/747/1024 will transmit to the 
host the x,y coordinates of the CAP in the current encoding scheme 
(see SEN) and over the Selected Interface (see SIF) command. 


The CAP is located at the center of the cursor in Graphics 
Interpreter Mode and at the left end of the Alphanumeric Mode 
Cunderline) cursor. 


NOTES: 
1. If a problem is experienced in running the manual exempees: 

it is probably because of the Loreen reasons: 

a. Communications Switches on the rear of the AED 512/767/1024 
are not set properly. 

b. Host echo of signals from the terminal has not been disabled. 

c. For c-type encoding schemes other than decimal. the host 
I/O driver software is not able to pass all codes sent 
from the terminal. 

d. Host does not have an input buffer that can accomodate 
high speed transfers consistent with the baud rates 
selected by COMMUNICATIONS (COM) switch settings. 

2. It is recommended that modified hex encoding with the CR 


(carriage return) option be used. (Does not apply to 1024) 


APPLICABLE ON AED 767 AND 1024 


ee a ee ea ate RCT# 


Cee ete EE Gee Sie a eee GheEh ates fos Cite GU SEN Ee CUES Ke Gu Gee MND SE) CRE Ge Gea Ges ce? game GEN dein otee GY ORES 


PURPOSE: 


The Read Color Table (RCT) command allows the user to read the 
RGB values in the color table. 


#Extended Function (Must be preceeded by a “+" in single character 
mode). | 


FORMAT: 
RCT slec nloc /ril.gi.bi...rn.gn. bn/ 
Where; 
sloc (O*%255, o-type) is the beginning color table location 
from which to read. 
nloc (1%256, o-type) is the number of color table locations 
to be read. 
ri.gi,bi...rn.gn,bn (O%255, r-type) are the returned RGB values. 
USAGE: 


The RCT command allows the user to read back from the terminal to 
the host computer the current RGB values of the color table positions 
starting at location sloc for nloc number of locations. The number of 
returned bytes is equal to 3*nloc. The values returned are the same as 
the ones used in the SCT command to set the color table. 


NOTES: 


a. If the Interpreter is in one character non-mnemonic encoding 
(see SEN command), then the user must prefix this command with 
a+ (Center extended command mode). This sequence 18 not necessary 
in 3 character mnemonic encoding mode or if the host computer is 
capable of transmitting 8 bits of data. In the latter case the 
hex function code should be used. 


WN NPS om 


RDA tn een nee RDA 


PURPOSE: 


The Read Direct from AOI (RDA) command allows the user to sequen- 
tially read back the color table number of every pixel in the AOI (see 
DAI). 


FORMAT: 
RDA } /(bytes) 
where 
byte (0..255) is a color table number in 8 bit 
binary format. 
USAGE: 


The RDA command is used to save all or portions of the graphics 
image on the screen for later use. This is useful for both image 
archival and for repeating sections of an image on the screen. 


NOTES: 


i. RDA and WDA (Write Direct Into AOI) are all dependent on 
the Area Of Interest having been defined by a DAI command and 
bit 5 of SUC (Set Up Counters) argument byte must be properly 
chosen. 


CASED GOURD GNEED BEES GD Sleds Hern CREED CREME ent EttED Gtned tERDD ENTES EEREP anaes GNERS Bho~T 6808S Cote etybe GeRED Goeee EDIRD GHRED EROED CEEDO CoaRD ateDe GREED EN0ND 


RHO wenn enn ee RHO 


SREP GREED GRISS GENES GINO GED Gheee COPD EET GED CEN) CNEED EENED CURED GENO seeEe at E2NED CntTD cate ahoes cneEy CumD 00NSe cmtte Genmd etnt® Ge Cth Ete Ge 


PURPOSE: 


The Read Horizontal Origin (RHO) command sends, from the terminal 
to the host. the contents of the horizontal origin register. 


FORMAT: 


Che Ce Got aterm erFe tate axckD Get sperm artes GaSe Gee Goa abet> chu 


MRE CARS C4OED GEER GOUEE SERbY Gilet Re CORED GpETe Eble ChENS apneD entee Ghee 


QO < xorigin < (1024) 


USAGE: 


The RHO command is used to readback the x (horizontal) value 
of video memory which currently corresponds to the left edge of the 
screen. By doing this the user may determine how much an image has 
been shifted through either a pan operation from the keyboard or a 
Set Horizontal Origin (see SHO) command. Upon receipt of the RHO 
command, the AED 1024 will transmit to the host the origin 
value in the current encoding scheme (see SEN) and over the Selected 
Interface (see SIF). 


<OqwS CERNE URES BOOTS CEERD Gane GENES GUBEP GHGS OtEde GUTS GREDS CUNED CRETE GNNSE Chess Cate SFE GEESE CREED EPEED Gquas® EHEEE eotHt GUte Qtem: GREE Cee GHEE GREE EEEeD 


RHO ee RHO 


CORRS GRAND CHEE GOERS GHEE SUES CHEE SEED he eEtED GINRD EsbD CEtm UES DOs cages aaPee GHVte Wows GSw Caer eam Comes seed color atRDe weer aneem anETe GhERE GAEDE 


@EGRS WHERE GHaDe SERS emate Cote cEDTe ROED EbURS CORES BtOcy RENE GENTS CRUG CEEES QUETD ERtST SEEDS UPS SEED CORE GEDEE Heer EteTd emEtD abuDe ORPEd GERD MODS eEDUD EDD 


PURPOSE: 


The Read Horizontal Origin (RHO) command sends, from the terminal 
to the host, the contents of the horizontal origin register. 


FORMAT: 


enn GEBE> <Enge RS Ch Ghew Cue CD wanes Gus GdtUD Chew osens ous Gwe 


QO < xorigin < 511/1023 


USAGE: 


The RHO command is used to readback the x (horizontal) value 
of video memory which currently corresponds to the left edge of the 
screen. By doing this the user may determine how much an image has 
been shifted through either a pan operation from the keyboard or a 
Set Horizontal Origin (see SHO) command. Upon receipt of the RHO 
command, the AED 512/767 will transmit to the host the origin 
value in the current encoding scheme (see SEN) and over the Selected 
Interface (see SIF). 


RHR wenn nnn nee RHR 


<A> COGTD CANES GREED CED cENse 40000 ORETD COURS GEETD efERe aE ChteD Chess GENER het > Gaal etE grate Giew? aaERy CASED AyEcr Soe EeEeD Eke dows GO! GENE CAD 


PURPOSE: 


The Read Horizontal Runs (RHR) command is an alternative to the 
RDA command. It allows the user to sequentially readback the entire 
contents of the AOI (see DAI) in a compacted or "run length encoded" 
format. The information is transmitted in accordance with the 
Selected Interface (see SIF) and encoding (see SEN). 


FORMAT: 
RHR :C/ni /colori /n2 /colore fnn /colorn] /0O 
Where: 
n (0255, r-type) is the number of sequential pixels 
(runs) of a single color 
color (O%255,. r-type) is the color table number of that 
color 
USAGE: 


For pictures which have large areas of solid colors, this command 
greatly decreases the amount of data needed to describe an image. Un- 
like Read Direct from AOI (see RDA) which transmits one value for every 
pixel in the AOI, RHR counts contigous pixels of the same color and 
returns the number of pixels found and the color table number every 
time it encounters a different color pixel. It is obvious, therefore, 
that for images that do not contain large horizontal areas of solid 
color. RHR will transmit more information per image than RDA. 


‘SEUSS CREED CESaw CEbEE GUNES GEESE GTw* GETS WHNNS GRENS GREED GDSTD GETED GERD CITLS waren emekd CEDED ERUDO aneED GERDD GUaES Grasd q2eTR EEEED axEES 6«0Ee CES 8D GHED CED 


SRD GES GARD AH CEE SO CEAED GFE HESS SEES GENTS GENE GENES GRNED CONSE EmOCD CASED Shute THEE Gown emte GnEES GEER ERE ORE SteVe hese GUNSS COED Cl GEND 


RHS 0 wenn nnn RHS 


PURFOSE: 


The Read Horizontal Scan (RHS) command must be preceeded by 
Define Area of Interest (DAI). RHS reads from the video memory of the 
terminal starting at CAP and sends to the host the color table address 
associated with each pixel of the entire AOI. The Terminal sends one 


byte per pixel in accordance with the current interface (see SIF and 
encoding (see SEN). | 


FORMAT: 
RHS (/byte) 
Where: 
byte (O%255,. p-type) is a color table location 


USAGE: 


The RHS command transmits a series of values defining to the host, 
pixel by pixel, the color which is stored in video memory and painted 
on the monitor screen in the Area of Interest (ADI). See the DAI 
command for more details of AOT. 


awe 


PURPOSE: 


The Read 


RIP RUP 


SOARS CORES CURED Gheee GAGES SURED eHEeD GRIDS CRETE HOTS SONNE ESTEE CETUS GREED SONGS qedde woe HESP COSES Gndes GINS GREED ems EdO~S ERttS CeEes Gute CEE amBte CED GED 


COE CERES CENEE UHEED GAME Cee VES= GHTND GIDAD WHERE GETTY CORED GENRE CaEtD BENTS Entre aeTES EREDS GOete eENED CURED CREED CmpaP GENES GID ether Ghee GunED tuEE® QEDes Cat 


Joystick Positon (RJP) command will return a 99-bit 


approximation (OYS11) of the joystick position to the host. 


FORMAT: 


Both x and y coordinates are sent to the host in the form of 


xy2o. 


SuBte COED <OEgD GENTE GENE cabo Cpiee EHD GOT? SHOR ayees GWE) CRNED Ghee CLETe aPELD UNeED SENEE CORED eEREY SwTR GeEED mee sbeut areet GuTer aEUES enuee GhEED COMED CUNDD 


Read Pixel 


GAPS) CNRS GIONS GEEDe CENED eaETS COTES SERED UNIED GwETS eneEe GREND GERD EmAsE coms? CENse EHter SeNts sOtES CrRsE EETLE GERED utes Gnems COnm: 605ED ctr eens coud gumtD annse 


FUNCTION CODES 
RPX me a RP X 
3 CHARS ASCII DECIMAL OCTAL HEX 


PORSS GEER CINE GENTS 22ESS eras chery EAGAD CUNEO SOET) MTD ADEPS COTE CEE MWS Gates Gmmed ENETD GUNG+ TONED SIDA CURED meee ERLOD SFEH4 wtNTe FREED SnsED ENED EEERD CSESD 


PURPOSE: 


The Read Pixel (RPX) command causes the terminal to read back the 
color lookup table number of the pixel located at the CAP. 


FORMAT: 
RPX i /value 
Where: 
Value (O%2955, r-type)? is the color lookup table number of the 
pixel located at CAP 
USAGE: 


The RPX command is used to transmit to the host, the color table 
number of a single pixel located at CAP. If a large number of pixels 
in a specified area are to be read, then it is more economical in terms 


of transmission speeds to read the whole area through a RDA or RHR 
command. 


EXAMPLE: 


Color two adyacent pixelsi one red, the next one green, against a 


black (default) background. 


addresses of the two points colored. 


DESCRIPTION 

INITIALIZE TERMINAL 

SET ENCODING 

Set Interface to Display 


Move CAP to {255, 200}. 
Call this point Pl. 


Color pixel one red. 

Move Relative one pixel to 

the right. Call this location 
P2. 

Color pixel two green. 

Read pixel (color table address) 
at P2. Send data to display. 
Move CAP to Pl 


Read pixel (color table address) 
at Pl. Send data to display. 


Then use RPX to readback the color table 


TERMINAL 
COMMANDS 


@umee onsen ecnee tht) wen CRtED CERES GmeD 


RESET RESET LOCAL 
ESC CAPS LOCK 


SENSDDDN 


SIFD 


MOV255. 200. 


WPX 1. 


MYR1. O. 


net ~ 


WP X2. 


RP X 


MOV 255. 200. 


RP X 


a 


RRD rm eee RRD 


PURPOSE: 


The Read Raster Direct (RRD) command allows the user to readback 
color table numbers of pixels on the screen. This command does not 
make use of the AOI nor the current interface (see SIF) nor the current 
encoding scheme (see SEN). It is a DVMA operation and transmits only 
over the parallel interface. 


FORMAT: 
RRD : /byte 
Where: 
byte (O%255) is an 8-bit value which defines a color table 
location of the color of a pixel 
USAGE: 


The RRD command can be issued only from the host computer and 
transfers pixel values beginning at CAP and proceeding sequentially 
through n pixels over the parallel interface only. The number of 
pixels transmitted (n) and the memory area in the host computer into 
which they are read is defined by the DMA interface word count and 
address register. | 


3 


es eee EE NE: SONA Fie SEALY REL IED eee wes 


See CARED CED GREED ClNRE EERE aes GUAT ND GEEty CITED GeEED ChEED EhERS CattD Utes “EEes qnETD GOES? GLENS OUNEF GEUTe GTR GoD SENT e8bED ceu elute Cee GluED GREED 


PURPOSE: 


The Reset (RST) command initiates a full reset of the terminal 
identical to the reset automatically done when the power switch is 
turned on or when the RESET key on the keyboard is slowly depressed 


twice. This command leaves all functions in default values or con- 
ditions. This command may not be issued while another command is i 
progress. 
FORMAT: 

RST : 
USAGE: 


The command is used when the user wishes to guarantee that all 
the AED $12/767/1024 functions are in their default settings, and, 
screen is clear. 


NOTES: 


1. This command should not be used simply to erase the screen 
since it sets the color lookup table to its initial state, 
resets all terminal registers to their default values, and 
puts the terminal into Alphanumeric (TEXT) Mode. 


é 


n 


that the 


RTP en ee RTP 


PURPOSE: 


The Read Tablet Position (RTP) command is used to read back the 
auxiliary digitizing tablet coordinates on demand by the host. 


FORMAT: 
RTP i idchar status x16 y1é6 
Where: 
id char (0-127, o-type) is the tablet ID character previously 
defined by the user with the ETC command 
(See ETC or ETP command) 
status (0-127, o-type) is the pen status byte from the digitizer 
tablet. When a single button cursor or 
stylus is used, the status byte will be: 
O for pen up (not ASCII) 
1 for pen down (not ASCIT) 
For multiple button cursors. the status byte will be defined in 
the appropriate user manual for the digitizing tablet. 
x16 -— (0-65535, r-type) is the returned x-coordinate value. 
yi6é —- (0-65535, r-type) is the returned y-coordinate value. 
USAGE: 


The RTP command is normally used with the ETP (Enable Tablet Polling) 
command. RTP acts as an unconditional command to the AED 512/767 to read 
back the digitizing cursor coordinates and pen/cursor status. If the ETC 
command is used, RTP will read back the status of the pen/cursor whether the 
pen is up or down. 


RVQ et ee ee ee RVO 


PURPOSE: 


The Read Vertical Origin (RVO) command sends, from the terminal 
to the host. the contents of the vertical origin register. 


FORMAT: 


Cange Gm eee me Conte eee Cree ew 


O< Y < 1023 


USAGE: 


The RVO command is used to readback the y (vertical) value of 
Video memory which currently corresponds to the top edge of the screen. 
By doing this the user may determine how much an image has been shifted 
through either a pan operation from the keyboard or a Set Vertical Origin 
(see SVO) command. Upon receipt of the RVO command the AED 512/767/1024 
will transmit to the origin value in the current encoding scheme (see SEN) 
and over the Selected InterFace (see SIF). 


SAC rn ee ene SAC 


SRSER GOURD GERED GREED GEEEP GEtny ERED CLFED CEEDD COUND CURED Gite GIDE GREED GtEPt sete OtETe GENE cEEEs Ente ENNET cEETD GENS GROW efese canee aRwO stent CUD COD CD 


PURPOSE: 


The Set Alpha Cursor Color (SAC) command changes the alpha cursor 
color. (Default is color 1 —- red). (2 ~ green on the 1024). 


FORMAT: 
SAC : color 
Where: 
color (0O*%255, o-type) is the color table number desired for 
the alpha (underscore) cursor color. 
USAGE: 


The SAC command is used to change the color of the alpha cursor 
to a different color, one that might be more visible against the 
current image, or indicate a new program state. 


NOTES: 


1. The alpha cursor is only on when the Interpreter light is off, 


i.e., when the terminal is in the Alphanumeric (text) Mode. 
Refer to XXX command. 


‘tees CERES EERE Gea GIRS cwsEP EEEie GOERS ENDS abEEe EEE GREE) BEADED SNTEs ChEED arets ences SURts MAREE cxveE CEEeE GEtED aEwes OmED abe SIERO EpEEe centy TERR] Om OE 


GAP 0 en “=~ SAP 


cab ES Geese Gnas OTIS asreh peteo SHES EF GETS) anim Gf5B) COTES Gree teem exe ates BhhE) Gd cee C2890 GRINS Ente AOE, GEES ShpSS Gece estan CEck? GRY GaED 


ERED? CORED GREE CHUN CFENS COSED CEASE ERTES SCROES CUSTE ERGs CERES EETT GUD Clee cose™ EET) OtERD rou GuEDS CENeD eneED GED NPUE albHe G2GEe Samet gneEe aebee CUED cee 


PURPOSE: 


The Set Alphanumeric Parameters (SAP) command provides a choice 
between 5 x 8 and 7 x 12 pixel character fonts and for each, a choice 
of normal or double sized characters. It also allows the user to 
specify the amount the cursor is to be moved for each character and 
linefeed. The linking or unlinking of the CAP to the alpha cursor may 
also be set by this command. 


FORMAT: 
SAP i size font hspace vspace link 
Where: 
size (1/2/., a-type) if ‘1 indicates normal sized 
characters: 


if ’2’ double size characters; 
if ’.’ then unchanged 


font (S/7/., o-type) if ‘5’ indictates 53 x 8 character 
font Cin 6&6 x 9 matrix): 
if ‘7’ indicates 7 x 9 character 
font (in 8 x 10 matrix): 
if ‘.’ then unchanged 


hspace (O-127, o-type) number of pixels moved in the 
horizontal direction for each 
character 


vspace (O-127, a-type) number of pixels moved in the 
vertical direction for each 
linefeed 


link (L/U, o-type)? if ‘’L’ the Alpha cursor position is 
identical with CAP (default); 
if “U’ the Alpha cursor position is 

not identical with CAP. 


USAGE: oN 


The SAP command is used to change the size of the alphanumeric 
characters and the amount of space left between characters (default 
Value) There are four different character sizes: 


size font character size character matrix 
1 3 5 x 8 & x 9 

1 7 7x9 8x 13 

4 pe) 10 x 16 12 x 18 

2 7 14 x 18 16 x 26 


The link parameter allows the user to unlink the CAP from the 
alphanumeric cursor position, this is useful when the user wishes to 
leave the Graphics Mode; print a message in text mode; and re-enter the 
Graphics Mode without changing the CAP in the graphics memory. 


NOTES: 
1. There are no spaces or delimiters between size, font and hspace, 
nor after the link parameter in o-type = D encoding (see SEN). S 
Delimiters must be placed after h Space and v space. cN4 
EXAMPLE: 
TERMINAL 
DESCRIPTION COMMANDS 


RESET RESET LOCAL 


INITIALIZE TERMINAL ESC CAPS LOCK 
SET ENCODING | SENSDDDN 
Set the alpha character size SAP2728. 36. Lk 


to be 14 x 18 pixels with 28 
pixels horizontally and 36 pixel 
vertically between centers and 
Link the alpha cursor to the CAP. 


Change to the default size, SAP156. 9. U 

2 xX 7 font pixels with & pixels 

horizontally and 9 pixels verti- 

cally between centers, and keep os 
the alpha cursor independent of -_ 
the CAP. 


eaeey GHRMD GhaES CERES Gl8e eng) Enews GOERS Cnet aEED OrENe of CRED Gi Ghtet eee Hem Cmte cae Game cEtE Chee meTEe 60tED G8EF> ERttD Leune comet Ghee GERD eaD 


SBC 0 wenn SBC 


CUO GREED SiGe GESTS GENS Opto CONES SONNE CORED GOtS eSRee SOUED <Elbe GEDED EAEe EnteD Edom GREW GBUSO GENES CGbes gEntD ane cutee tONte ase engw auEte Geen? EEEED cum 
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PURPOSE: 


The Set Background Color (SBC) command is used in conyunction with 
the ERS or Form Feed control character to erase the entire video memory 
to the color specified. In Alphanumerics Mode, characters backspaced 
over will be erased to this color. During terminal reset: the back- 
ground color will be set to a color table address of zero (black in the 
default color table). 


FORMAT: 
SBC color 
Where; 
color is the color table address (O'255, O-type>). 
USAGE: 


The SBC command provides the means to erase an image (alpha or 
graphics) and paint the entire display with a new background color. 
If the current background were to be retained, a reset (RST) would 
be used to accomplish the erasure. 


EXAMPLE: 


Using the default color table, put a black circle on a red back- 
ground and then erase the circle. 


DESCRIPTION 


INITIALIZE TERMINAL 


TERMINAL 
COMMANDS 


RESET RESET LOCAL 
ESC CAPS LOCK 


SET ENCODING SENSDDDN 

Move the CAP to {100, 250}. MOV100. 250. 

Change background color from SBC1. FFD 

black (default, O) to red (1). 

Set current color to O (black). SECO. 

Draw circle, black on red. DCLS50O. ; 
Set current color to 1 (red) SEC 1. ~" 
Erase circle by drawing it in DCLSO. 


background color. 


RUN GREED 6508) antes GERM ampee eoere Grind CE eoeEE WEED Nye GEES CORE ERE anten Glew 4400" ctned ene aoe G@rEED quem Ege Eibee G8nee EEE Gem eee em Ge 
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FUNCTION CODES 
SBL wee == nanan SBL 


3 CHARS ASCII DECIMAL OCTAL HEX 


COSRD GERD ERED GUETO GENTS Ems CORED COED GEES arte CES EaDmD GBES COMA CIAD eOTED com eErMte cite? Cures Cote GERED eEeTD GrESD EETRO eheeD couen GPtED ewe aouED Gee 
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PURPOSE: 


The Set Blink (SBL) command causes one color, wherever it appears 
on the display, to blink to another color. The display time for each 
phase of the blink is specified within the command. 


FORMAT: 
SBL color. R.G.B. on time. of Ff time 
Where: 
a | | | 
color is the color table of the color of pixels to blinked 
(O%255, O-type): 
r;g,b are hue defining components of the color to which the 
blink will be made (O%255., O-type), 
on time is the duration for which the blinked pixels will 
be at color; and 
off time is the duration for which the blinked pixels will 
be at {r.g,b}; both times stated as a number of field times 
1@. a multiple of 1i/60th second. 
NOTES: 


The times for both phases of the blink will change if the frame 
time (2 fields per frame) is other than 1/30th second, ie. 3OHz refresh 
rate. However, the duty cycle or ratio of the times remains unchanged. 


EXAMPLE: 


DESCRIPTION 

INITIALIZE TERMINAL 

SET ENCODING 

Move CAP to £100, 300} 
Draw red (default) circle 
Fill circle with yellow 
Move CAP to {100, 100} 
Draw green circle 

Fill circle with white 
Move CAP to {300, 250}) 
Draw blue circle 

Fill circle with blue 


Blink yellow to red, 
rapidly. 


Blink white to yellow, 
slowly. 3 


Blink blue to dark grey, 
and at 1:10 time ratio. 


TERMINAL 
COMMANDS 


RESET RESET LOCAL 
ESC CAPS LOCK 


SEN3SDDDN 
MOV300. 100. 
DCL100. 

SEC3. IFL 
MOV100. 100. 
SEC2. DCL100. 
SEC7. IFL 

MOV 300. 250. 
SEC4. DCL64. 
TPL 


SBL3. 100. 0. 0. 5. 3. 


SBL7. 255. 295. 0. 60. 60. 


SBL4. 30. 30. 30. 9. 90. 


SBR tree enn ee SBR 
3 CHARS ASCII DECIMAL OCTAL HEX 


Ceete GREED CRIEM ERUOY C0lms athe Gree HbER REDOy Ganbe EtER> SEEDS Chtat SORTS CONE canen <tUT* StNeD GRD GDEED Cowds GinED BEERS EEbES Cmtee COED GECe aunes CRBS G0NSD Gla 


PURPOSE: 


The Set Baud Rate (SBR) command changes communications rates for 
the main (host)? and aux serial interfaces from the host or from the 
terminal keyboard. It overrides the rates set by the back panel DIP 
Switch settings. 


FORMAT: 
SBR it main aux 
Where: 
main and aux (O'7, o-type) are assigned codes as follows: 
ia 8 tee 300 baud "S": 9600 baud 
os Sa 600 baud "6": 19200 baud 
a de 1200 baud 3 "7": external/1é6 
a ha 2400 baud " ": Leave rate unchanged 
"4": 4800 baud | 
USAGE: 


Soft setting of baud rate is useful in applications where a file 
(image) is sent toa the AED $12/767/1024 from a remote host, probably over 
a low speed telephone modem, then transferred from the terminal to a 
local host at a higher baud rate. 


NOTES: 

Ls: A full reset of the terminal from the keyboard (depressing 
RESET twice), or sending RST from the host causes the rate 
established by SBR to be reset to that of the DIP switch 
settings. 

2. See Chapter 3 Installation, paragraph 3.5 for more detail 


regarding communications. The following table is repeated 
here for convenience. 


DIP SWITCH SETTINGS 
SWITCHES: 3- 3S AUX 6& ~ 8 HOST 


000: 300 baud 010: 1200 baud 100: 4800 baud 110: 19200 baud 
OO1: 600 baud O11: 2400 baud 101: 9600 baud 111: external/1é6 


#Note: e.g. baud rate of 38,400, ext. clock should be 16 x 38.400 = 


614.4 KHZ 
EXAMPLE: -_ 
S 
rf 
| TERMINAL 
DESCRIPTION COMMANDS 
RESET RESET LOCAL 
INITIALIZE TERMINAL | ESC CAPS LOCK 
SET ENCODING SEN3SDDDN 
Set both host and aux baud SBROO 
ta 3dOO 
Set the host baud rate to SBROS 
300 and the aux baud rate 
to 9600 


Note: Delimeters are not used. 


SCC nn ee en SCC 


GNSS CENRS DOTS GREED COSTS Grew Suse GORED CEDED aU) CONES URGED GERRD GRBED GiNGd epee wemer CEES GPRS) ERORD GERe GENER BENS GERM) CURES Ghee emee GREED ERERD came GSmD 


PURPOSE: 


The SCC command allows the user to blink the cursor between two 
colors at any desired field rate. 


FORMAT: 
SCC colori colorad Blink-Time 
Where: 
colorl is a color number (O%255 decimal) 
color2 is a color number (O0%255 decimal) 
Blink-~time specifies the number of consecutive fields 
between color changes (1/30 of a sec = 1 field). 
USAGE: 


The SCC command is used to either reset the color of the cursor 
or to make the cursor blink between two colors. The rate of blinking 
may also be controlled. | 


EXAMPLE: 


Blink the cursor between red and green at half second intervals. 


TERMINAL 
DESCRIPTION COMMANDS 


ORS STL ceahD TERED TP red ahwrs GHORS CUTER Reed taney GiEEP (ieee Gene, couee OnRbe IEW) Gane GREE tote 


RESET RESET LOCAL 


INITIALIZE TERMINAL ESC CAPS LOCK 
SET ENCODING SEN3DDDN 
Set cursor color to blink SCcc1. 2. 15. 


between color number 1 and 
color number 2 at a blink 
rate of 15 fields. 


oe 


SCD 0 tne ne eee SCD 


GUESS CERED Ghee GEENA GH ewes CbESS Ge Cee) Cee GEIRS GREED GEEDO COTE Cine? quest cow SERED UOEDD GhEee ED qneem WCET WRENS Erbe! qpnED Canes eguee cE GuEEe GEE 


PURPOSE: 


The Start Command DMA (SCD) prepares the terminal to receive 
AED $12/767/1024 interpreter commands over the parallel interface only. 


FORMAT: 


cares om 2 are ee Chee CEP an 


USAGE: 


This command begins the transfer of 767/512/1024 interpreter commands 
over the parallel interface. The host is freed once the transfer has 
begun allowing it to perform other tasks while the AED 512/767/1024 is 
performing the commands. The user must place all of the commands to be 
executed in contiguous host memory terminated by a XCD command (must be 
given as a command DMA element). The user then sets the word count and 
buffer address registers in the parallel interface card and finally 
issues the SCD command. 


NOTES: 


1. If any commands requiring an answer back from the AED $12/767/1024 
are issued, then the interface must be set to serial (see SIF) 
Since the parallel interface is in use. 


aime GEuED CERRP GENRE ChEte CarED <t90e GtEED GEES GENEL CERSS CEREP GIRS Chas GEEe CoteD copeD GEtEs 2ERTe CbrRs Cer conse Geet: Sm te Unhed aneRt Mhane Sines See onpED EREDe 


FUNCTION CODES 
SCP ene a SCP 
3 CHARS ASCII DECIMAL OCTAL HEX 


CEBO4 S0GES CLERD CERES GERET seems ERETe SES CODE ChSGH Cee GREND CORED Cham GENE GEEEe Seut~ beers <EEPS APNE? CEPND URED ED CavED GERD emneD GUD Cred SONNE CtEED Gute 


Crdee SERED SERCO COND GERD ERED EETEe GIFU GBOSD GENS enety GENE) Ging SunED GETS erase cam 4 coEDe taeEP G2tes COED CEES ase COUTY weETE Gee GENTS Genes BOER GUERD CHD 


PURPUSE: 


The Set Cursor Parameter (SCP) command allows the user to select 
the cursor shape, its spatial resolution and memory plane residence. 


FORMAT : 


Where: 


shape (c-type) is X (default). + (gunsight) or L (line, 
which is equivalent to a full screen T square). 


constraint is the spatial resolution (0%127). Default is O. 


plane(s) is the single or multiple video memory planes where 
the cursor resides (O%255). Default is decimal 255. 


USAGE: 


Set Cursor Parameters (SCP) is used to select the cursor shape, 
its minimal incremental movement on the screen, and in which memory 


plane it resides. The default condition is an X shaped cursor with 
Single pixel minimum incremental movement which utilizes color 2 
decimal, thereby, residing in memory plane 2 decimal. The cursor 


will appear on the screen as a green X after the terminal is powered 
up or fully reset, and if the cursor key is depressed or if the 
command (EJC or ETC} is executed. 


The SCF command allows the user to select one of three shapes of 
cursor. The X~-shape is most typically used for selecting points or 
pixels on the screen or for picking items from a display menu. The 
user may prefer a "gunsight" cursor with axes parallel to the XY 
coordinates. Both the X and + shaped cursors have the pixel color O 
(background) at the intersection of the cursor lines. This enables 
the user to accurately locate the cursor over a visible, single pixel 
on the screen. When the cursor is positioned over a graphic represent- 
ation, every pixel from the object is saved in microprocessor memory. 
While the cursor is repositioned, the original pixels are retrieved 
from RAM and re-written to their original video memory locations. 

This process of saving the pixels "shadowed" by the small X or + cursor, 
then restoring them when the cursor is moved. occurs rapidly enough so 

no data is lost and the graphic representation remains intact. However, 
if the L. attribute in the SCP command is chosen (full screen T square 
cursor) the total number of pixels shadowed by horizontal and vertical 
axes of the cursor cannot be saved and restored fast enough as the cursor 
1S swept across the video memory. The consequence is that the original 
graphic representation will be eroded by the cursor movement. To 
avoid this object destruction, yet benefit by the T square alignment 
possibilities, the cursor can be assigned to a unique memory plane not 
otherwise occupied by the graphic representation. If the cursor color 
is to remain constant regardless of the background, it will be necessary 
to modify several color table definitions. For example, if the cursor 

is placed in the back memory plane (128) then the color table positions a 
128-255 must be defined as the desired color. 


yee 


The constraint parameter in the SCP command is very useful, particularly 
if a grid system is displayed on the screen. Blue Line Grid (BLG) 
command will display a grid system of 8, 32 and 64 pixels 

per square. To automatically index the cursor to the nearest grid can be 
easily achieved by setting the constraining parameter. The constraint is 
enabled by choosing the number of pixels to be indexed and setting the 
constraint to the remaining (lower) masked bits. 


AUTOMATIC INDEXING OF CURSOR POSITION 


Desired resolution (index= 2##3=8 pixels) 


Constraint (mask) = 2##0O=1. 
BITS 7435343210 + QHtl=2. 
YY Y + QHHQ=4. 
Set constraint to YYY=7. 
Note: In the above, ** means exponentition. 


DESCRIPTION 


INITIALIZE TERMINAL 
SET ENCODING 


Move to coordinates 
£300, 300} 


Draw red circle with 
radius i100 


Fill circle with red 


Set cursor parameter 
to full screen with 
constraining set to 

8 pixel increments 
and the cursor set to 
plane 2. 


Enable joystick cursor 
(notice pixel ORing) 


Set color table such 
that cursor remains 
white regardless of 
background color. 
(3 plane example) 


TERMINAL 
COMMANDS 


RESET RESET LOCAL 
ESC CAPS LOCK 


SENSDDDN 


MOV300. 300. 


DCL.100. 
TFL 


DCPL7. 4. 


EUC 


SCT4. 4. 255. 255. 255. 
295.255. 255. 
255. 255. 255. 
255.2599. 259. 


SCR 0 wenn en SCR 


CAPES GRERD GREED CONS GIDED GnteD GExTe GTNES CEENS SStE> ehgEe EREHS CERED CORD CmEED OTe Cees EEE Cute CORED URED QaED CRITE GUEDP Gece ansey CUMS coupe eters CORED GEE 


PURPOSE: 


The Send Carriage Return (SCR) command causes the terminal to 
return a Carriage Return (CR, ASCII 13) to the host. 


FORMAT : 


USAGE: 


The SCR command is used by the host to validate that the serial 
input buffer of the terminal is empty and the terminal has completed 
the processing of serially transmitted data, before changing to parallel 
transmission. The terminal responds to the SCR by returning a CR to the 
host. This is jyust one typical use of the SCR command. 


SC§ nnn nnn ene nen SCS 


abet CERES Grtee Ghibe AGhe Gees cttns Gebe SSE GeeNE COwST ComtD CHEE Ghhad GNCd eRe Ube CONES GHTSS EmNED teeED EmmEE aEEe Cthas Gite qRBeE Coens G0tSe Comte GttED GhETE 


PURPOSE: 


The Set Console Status (SCS) command allows the host computer to 
accomplish the same functions as those of the special function keys on 


the top row of the keyboard. Most familiar to the user would be "yoy- 
stick rate" and "joystick vernier"”. All are listed below. 
FORMAT: 
SCS byte 
Where: 


byte is an encoded numeral setting the desired bits from the 
following table: 


BIT | BIT 

Q: joystick vernier 4: reverse video enable 
1: joystick rate 2: scroll disable 

2: hard copy enable &: lower case enable 

a trace enable 


USAGE: 


Sending the bits of byte, following the SCS function code, has 
the same effect as depressing the special function key. In SEN3SDDDN 
for example, 


encoding, 
a. 


b. 


SCS1. 
SCS3e2. 


SCS. 


$€C$127. 


SCSO. 


Enables the joystick vernier (bit O set to 1) 
Disables the scroll (bit 3 set)? 


Enables hard copy and joystick vernier (bit O and 2 
set) 


Equivalent to depressing all seven keys with special 
function labels (bits O through 6 all set) 


Resets any and all bits previously set, restores the 
functions listed under format to their default 
conditions. 


In SENIS8S8N encoding the same examples would be: 


a. Accent 
b. Accent 
c. Accent 
d. Accent 
e. Accent 
+*Note: 


grave CTRLA Enables joystick vernier av 
grave Space bar Disables the scroll 
grave CTRLE Enables hard copy and joystick 
vernier 
grave RUBout Equivalent to depressing all keys 
grave CTRL@ Resets all keys 


CTRLA is simultaneous depression of the CTRL and A keys. 


This produces an ASCII encoded, decimal 1 (see Chapter 4). 


CavSd GREED CENTS GUEES GENte eieme TEED CHEE CUMS OrEbe EHSEn ERNE GEER CHnee EBbeR canes CEES CRONE WHERE EINES OENGD QoeEE GUUS EPEse eonED eames SEETD Glbet wee qxUED Gute 


FUNCTION CODES 

SCT tt i ne SCT 
3 CHARS ASCII DECIMAL OCTAL HEX 
SCT K 75 113 4B 


PURPOSE: 


The Set Color Table (SCT) command is used to expand or completely 
redefine the default color table 


FORMAT: 


ski Ethie ER Ot Aim Eee Ge Re meeREY eee DMO apo Ge CI Edad CLEr geetRO GOGH? aie GRO GPS apERS 


EPL itn CD Gee SU SES A Gee Gans fae Se eh FAP GP GEES SEO Elwes Quant CREE OOnmy ope 


Where; 


addr is the first of a series of consecutive addresses to 
be redefined, (O%255, o-type): 


nm is the number of consecutive addresses whose contents 


(color intensities or hues) are to be changed, (O%255, 
o-typed; and 


(rl.gl,bl)d is the triad(s) of color intensity values to be 
supplied for each address, each element (O%255 o-type). 


The color lookup table will actually be updated during 


the next vertical blanking interval after the complete 
instruction is executed. 


USAGE: 


Set Color Table (SCT) may be used to expand the default color table, 
perhaps leaving unchanged the color (hue) definitions of addresses (color 
numbers) O through 7. but changing the default black assigned to color 
numbers 8 through 255. Or, the entire “address versus hue" mapping may 
be redefined. 
Color Number 
or Address Color (Hue?) 

0 Black 

1 Red 

a4 Green 

3 Yellow 

4 Blue 

2 Magenta 

& Cyan 

7 White 

B - 255* Black 

+Note: Color in these locations programmed by user will default 
to black on initilization. 
~ 
an 

EXAMPLE: q 


Change color location numbers 11 through 13 as follows. leaving 
unchanged the default definitions of number O through 10. 


RESET RESET LOCAL 

ESC CAPS LOCK 

SET ENCODING 

SENSDDDN 

SCT11. 3. 200. 100. 0. 200. 0.0. 150. 150. 150. 


The resulting partial 
color table is: 


Color No. R G B 
11 200 100 0 Dark Red 
12 200 8) O Bright Red 
is 150 150 150 Grey 


a SDA 


CRUEP EEESD GERED GEESE GyERe Corte cone EEE GEESE COtES ENED CURED CUERD CBIR GEETD mnate atute LENED Eble” st0ns ESTO? CEE GtEte Othes GIETe COE COUN Gites aioe GuNE GRaED 


PURPOSE: 
The Stop Direct Access (SDA) command halts the reading or writing 


of memory using DVMA data transfers. See RRD, RDA for reading and WRD, 
WDA for writing. 


FORMAT: 


CS whine Stns Gree otene 


USAGE: 


When using the SDA command you may stop the reading or writing 
of memory by utilizing the DMVA data transfers. 


SEC tren en - SEC 


ROD 000SE GRURE ERED THEE eoeen SEEOR OUND CODED EDEe EOTED CURED cttED GREED GEDEP Canes cRRTD SrEes ApESS EbETT eriRe came GsbuP OtETS SUED SOE) coEDD GUERE GEER CoE ee 


PURPOSE: 


The Set Current Color (SEC) command determines the color for 
drawing vectors, characters (alphanumeric or special font). circles, 
and filled areas. The default value for the current color is 1 (red). 
2 (green) for 1024. 


FORMAT: 
SEC t color 
Where: 
color (O%255, o-type) is the color table number of the 
current color 
USAGE: 


SEC sets the drawing color when other than the default color is 
desired. During power-up, or upon the reset (RST) command, the current 
color is set to 1. which is red in the default color table. 

(2, green for 1024) 


EXAMPLE: 


DESCRIPTION 

INITIALIZE TERMINAL 

SET ENCODING 

Set current color to 3 of the 
color table now in effect. If 
that is the default table, then 
the next figure drawn will be 
yellow (3) 

Move CAP to {100, 250} 


Draw yellow circle centered at 


100, 250} with radius SO pixels. 


Set current color 4 (blue). 


Draw blue circle inside the 
yellow one, radius 30. 


Set current color 1 (red) 


Draw red circle inside the 
the yellow circle, radius 10. 


TERMINAL 
COMMANDS 


RESET RESET LOCAL 
ESC CAPS LOCK 


SENSDDDN 


SEC3. 


MOV100. 250. 


DCLSO. 


SEC4. 


DCL.30. 
SEC 1. 


DCL10. 


SEN wenn nn nee eee SEN 


CEOS GSUET CURED BD 6s eHwen COUEt CORED EIDE NEETD SUTDS GUTTD GOED CONES GHEDS ctmsS GENS MURS WEIRD GUEED GbE CEEDD Gunde GURY GENT) EUS Gee ErEde Crees GHEE GtEES Cone 


PURPOSE: 
The Set Encoding Scheme (SEN) command provides the capability 


to change the way function codes and operands of subsequent commands 
will be entered into the terminal and returned to the host. 


FORMAT: 


PG Wesdeeseeeet eres see 


Where: 


ftype (1/3/., o-type) is the encoding scheme for function 
codes (commands), 


otype (7/8/H/M/D/.; o-~type) is the encoding scheme for 
numeric operands | 


rtype (7/8/H/M/D/., o-type) is the encoding scheme for 
returned (from terminal) operands 


ctype (7/8/H/M/D/., o-type)? is the encoding scheme for 
coordinat (to or from terminal) operands 


ptype (7/8/N/M/., o-type) is the encoding scheme for 
pixel operands 


Each of the above five arguments of the SEN function have 
their possible values described in the following. 


Function code ftype 


ftype = "1" Abbreviated function codes. One character, 
ASCII, non-mnemonic. (Default) 


Ftype = "3" Symbolic function codes. Three character, 
3 CHARS, mnemonic. 


ftype = "." Leave ftype unchanged. 


Numeric operand otype 
otype = "7" 7—bit binary 
otype = "8" 8—bit binary. (Default? 


otype = “H" 2-digit ASCII representation of hexadecimal 
digits 

otype = "M" OQ-digit modified ASCII representation of 
hexadecimal. Hex digit (0123456789ABCDEF ) 
corresponds to (01234396789: ; <=>7). 


otype = "DBD" Variable length decimal. Anything but decimal 
digits and numeric sign acts as a terminator. 


ofype = "." Leave otype unchanged 


Returned operand rtype 


Ttype = "7" 77-bit binary 

rtype = "8" 86-bit binary (Default) 

rtype = "H" Hexadecimal 

rtype = "M" Modified hexadecimal 

rtype = "D" Variable length decimal, terminated by CR 


ttype = "." Leave rtype unchanged 


Coordinates operand ctype 


ctype = "7" 7-bit binary. See Note i 

ctype = "8" 68-bit binary. (Default) See Note 1 

ctype = "H" 3S character hexadecimal. See Note i 

ctype = "M" 5 character modified hexadecimal. See Note 1 
ctype = "BD" Variable length decimal, x followed by y. 
ctype = "." Leave ctype unchanged. 


Pixel operand p type 


ptype = "7" Seven pixels per byte, one bit per pixel. 
ptype = "8" Eight pixels per byte, one bit per pixel. 


ptype = "N" Normal. One pixel per byte. (Default) 


ptype = "M" Modified. Seven least significant bits 
refer to seven most significant memory 
planes. One pixel per byte. 

ptype = "." Leave ptype unchanged. 


NOTES: 


ENCODING OF COORDINATES 


i Encoding of coordinate pairs (e.g. the xy20 argument of MOV 
Function) 


a. B-bit Binary (ctype = "8") 


1st Byte: X1lil X10 XG? X88 Yili Y10 YO Y8 
end Byte: X7 X6 XS X4 X3 X2 Xi XO 


3rd Byte: Y7 Y6 YS Y4 Y3 Ye Yi YO 


7-bit Binary (ctype = "7") 


Ceres Kets WHIES ATES CRPY EE GPoUd CORES URERS GENET Cheme GENS cOtND GLENS CEES dhEds SPEEA cOmtS Grete Ebtem SUNED NINES eotee MaETe Gapte EbeEL O¢tn SEED teteD aLeTD SURtS EERE, GOED CHES 


ist byte: xx X9 XB xX7 Y10 Y9 YB Y7 
end byte: xx X& XS xX4 X3 X2 Xi xO 


3rd byte: xx Yo YS Y4 Y3 Y2 Y1 YO 


Hexadecimal (ctype = "H") 


Somes CURED EEERE CUR PtDe WEbtp Chee SugRe GEEtS ever enGED GNSSS eEtD CERES GEmtD CHUTE CFEED Cinee Huree Grene GONtD Ghats eRsES SCEDe GEERT, CENT Comes CETeG EDESe exEte ENED CHEE 


ist Character: X9 XB YO Y8 
and Character: X7 X& XS xX4 
3rd Character: X3 X2 xX1 x0 
4th Character: Y7 Y6 YS Y4 


9th Character: Y3 Y2 Y1 YO 


Encoding of 16 bit integers (e.g. address in JUS) 


Hexadecimal rtype = "H")> 


aves Gems =ares Cocew 


ist 


and 


ist 


and 


lst 


Efe Rt ones MN Ce Ps hae AEAG HEMP GOES ERE CEES tt CMY Cte My StOor gis fants ene 


ENCODING DOUBLE PRECISION UNSIGNED NUMBERS 


B8-bit Binary (otype or rtype = "8") 


byte: NiS N14 Ni3 Ni2 Nii N1O NY NB 
byte: N7 N6é NS N4 N3 Ne Ni NO 

77-bit binary mode (otype or rtype "7") 
byte: xx NIG N12 Nil N10 N9 N8S N7 


byte: xx N6& NS N4 NB Ne Ni NO 


Hexadecimal or Modified Hexadecimal (4 characters) 


Char: Nis N14 Ni3 Nile 3rd Char: N7 N& NS N4 
Char: Nii N10 N9 N& 4th Char: N3 N2& Nit NO 


f™ 


Coordinates operand ctype 


ctype = "7" 7=-bit binary. See Note i 


ctype = "8" 88-bit binary. (Default) See Note i 

ctype = "H" 5 character hexadecimal. See Note i 

ctype = "M" 5 character modified hexadecimal. See Note i 
etype = "DBD" Variable length decimal. x followed by y. 
ctype = "." Leave ctype unchanged. 


Pixel aperand p type 


ptype = "7" Seven pixels per byte, one bit per pixel. 
ptype = "8" Eight pixels per byte, one bit per pixel. 
ptype = "NN" Normal. One pixel per byte. (Default) 
ptype = "M" Modified. Seven least significant bits 


refer to seven most significant memory 
planes. One pixel per byte. 


ptype = "." Leave ptype unchanged. 


NOTES: 


ENCODING OF COORDINATES 


es Encoding of coordinate pairs (e.g. the xy20 argument of MOV 
Function) 


a. B-bit Binary (ctype = "8") 


ist Byte: X1i X10 X9 x8 Yil Y10 Y9 Y8 
end Byte: X7 XG XS xX4 X3 X2 Xi XO 


3rd Byte: Y7 Y6 YS Y4 Y3 Y2 Y1 YO 


7-bit Binary (ctype = "7") 


eerke Ubtes URISS GEtTS GHGS WEERS Goud CCNtS ENENE GENE) Cups CENee CORED CUbEd GENES GrnGD Suse Conde Crvte btm SUMED OMNES estar KanEe CERTE COORD OOM CuEMD eHteD ExOED orate EEOU epEtD Gite 


ist byte: xx xX9 XB xX7 Y10 Y9 Y8 Y7 
end byte: xx X& X5 X4 X3 Xe Xi XO 


3rd byte: xx Yo YS Y4 Y3 Y2 Yi YO 


Hexadecimal (ctype = "H") 


Coes Cente CEERE FEDS GPUS HENGE CRs Cegte Rte ENCES epGED GUTS EEEED CORRS TUNED COEEE CORP ENED Suede Grease G8ntD BSH enh VENTE GuERD CENTS CGNd Sntey ERTS. cEnee GENUS OoEED 


ist Character: xX9 xX8 Y9 Y8 
and Character: X77 X& XS X4 
3rd Character: X3 X2@ xX1 xdO 
4th Character: Y7 Y6 YS Y4 


9th Character: Y3 Y2 Yi YO 


Encoding of 16 bit integers (e.g. address in JUS) 


Hexadecimal rtype = "H") 


erewe Game = awe Onees 


ist 


ond 


ist 


and 


ist 


tee Eben WREhe CFOS COED CRED~ CORRE GENGD Chie SOURS EONS ChEDe SCEED CURED GEnEe GEnee GhOEr Ghewt vente saree 


ENCODING DOUBLE PRECISION UNSIGNED NUMBERS 


68-bit Binary (otype or rtype = "8") 


byte: NiS N14 N13 Ni2 N11 N1O NJ NB 
byte: N7 N6 NS N4 NB N2 Ni NO 

7~bit binary mode (otype or rtype “7") 
byte: xx N13 Ni2 Nil N10 N9 N&S N7 


byte: xx N& NS N4 NB N2 Ni NO 


Hexadecimal or Modified Hexadecimal (4 characters) 


Char: NiS Ni4 Ni3S Nie2 3rd Char: N7Z7 N6 NS 
Char: Nii N10 N9 N8 Ath Char: NG Ne Ni 


N4 
NO 


EXAMPLE OF THE 7-BIT ARGUMENT ENCODING PROCESS 


Let’s encode the x, y coordinates 100, 200. This is argument encoding. 


PROCEDURE: (EXAMPLE BELOW) 
Step: 


1. Display the "base-10" coordinates to be encoded. 


2. Convert the coordinates to the hexadecimal (base-146) system. 


3. For tutorial purposes, convert hex to binary and relate bits 


to the terminology of the SEN command in (Refer to "“c-~type 


argument "and" Note 1b under ENCODING OF COORDINATES” at the 


SEN command). Assemble bit combinations to form bytes. 


4. Convert bytes Bi, B2, and BS to ASCII characters for keyboard 
entry, or to the programmers choice (hex. octal, etc) for host 


code generation. THIS IS THE DESIRED ENCODING. 


PROCEDURE 
STEP X Y 
1. 100/10 200/10 


2. _0640/16=(0)\2+(6)16\1+04) 16N0 


C is hex for i2 


100/10=96/10+4/190 200/10=192/10+8/10 


i] 
t 
\ 
{ 
{ 
t 
{ 
4 
t 
4 
{ 
q 
t 
« 
t] 
f 


3.1 0/16 = QQO002=X11X10X9X8B 0/716 = G000/2=VY11LY1IOY9OYS 
6/16 = OLLO/2=X7XGXSX4 C/16& = 1100/2=Y7Y6YSY4 
4/16 = O100/2=X3X2K1XO — 8/16 = 1000/2=Y3Y2Y1YO 


we 
From the SEN han description: 
ist Byte, Bi — xx X9 X8 X77 Y10 Y9 Y8 Y7 = 00000001 = 1/10 


X-Nibble Y-Nibble 


where xx (don’t care) bits are made zero. 


0C8/16=(0)16N\2+(12)16\1+(8)16/0 


2nd Byte, B2 


xx X6 X5 X4 X3 


Byte 


3rd Byte, BS = xx X6 XD X4 X3 


Sa 
Be 5 Fe 


= "CTRL A" = 01/16 = 001/8 
= "qe = 64/146 = 144/8 
Pe = = 48/16 = 110/8 


the result is that 100, 200 


X2 Xi XO = 01100100 = 100/10 
Ye Yl YO = 01001000 = 72/10 
= 1/10 

= 100/10 

= 72/10 


encodes to the sequence "CRTL A" 


"H" in ASCII equivalent characters or keystrokes. 


EXAMPLE OF THE 8-BIT ARGUMENT ENCODING PROCESS 


Suppose it’s required that we encode the coordinates 100, 250. 


PROCEDURE: 
Step: 
1: Dilsplay the “base-10" coordinates to be encoded 


2. Convert the coordinates to the hexadecimal (base-16) system. 


3. For tutorial purposes, convert hex to binary and relate bits 
to the terminology of the SEN command in. (Refer to "“c-type”" 
Argument under FORMAT and Item ila under ENCODING OF COORDINATES 
at the SEN command). Assemble bit combinations to form bytes. 


4. Convert bytes Bi, Ba; and BS to ASCII characters for keyboard 
entry, or to the programmers choice 


PROCEDURE 
STEP Xx Y 
1. 100/10 250/10 


2. 0640/16=(0)\24+(6)16\14(4)16N\0 OF A/16=(0)16\24+(15)16\14¢0¢10)16/0 
F is hex for 15 
A is hex for 10 


100/10=96/10+4/10 290/10=240/10+10/10 


Bit Labels 
3.1 0/16 = QOO00=X11X10X9X8 0/16 = Q0000=Y11Y10Y9Y8 
6/16 = 0110=X7XbX5X4 F/16 = 1111=Y7Y6YS5Y4 
4/16 = 0100=X3X2X1X0 A/16 = 1010=Y3Y2Y1Y0 


From 


the SEN command description: 


ist Byte, Bl = X11X10OX9X8B Y1il1Y1I0OY9Y8 = OO0000000 = 0/10 


Upper Nibble Upper Nibble 
of X of Y 


end Byte, Ba — X7X6XS5X4x3x2xXixO = 01100100 = 100/10 


3rd Byte, BS 


Y7 Y& YS Y4 Y3 Y2 Y1 YO = 11111010 = 250/10 


From the ASCII chart in Chapter 4, 
B1 = “Nul" = 00/16 = 9000/8 = 0/10 
B2 = "d" = 64/16 = 144/8 =100/10 
B3 = see = FA/16 = 372/8 = 250/10 
note 
below 
Note: Because B3>127/10 it, is not available in a single ASCII 
character. So there’s no key on the terminal keyboard 
with which this byte may be entered. Therefore, the 
command MOV 100.250. must be encoded differently if you i 
want to enter it through the keyboard. Of course, this a: 
encoding is the desirable one for host transmission of . 
8 or 16 bit words to the terminal. 
The result is that 100,250 encodes to the following bit stream: 
0000000 0 Oo1i31003100 11211104310 


ist Byte end Byte 3rd Byte 


i™ 


This time, 
default condition AED S12 display ~- as an example. 


we ” 


EXAMPLE OF ARGUMENT ENCODING IN HEX 


ll use x, y coo 


PROCEDURE (Example below) 


Step: 


1. 


rs 


a 


ms . 


Display the "base-10" ¢ 


rdinates S511. 483 — the upper right corner of a 


oordinates to be encoded. 


Convert the coordinates to the hexadecimal (base-16) system. 


For tutorial purposes, 
the terminology of the SEN command. (Refer to “c-type) argument 
and Note ic under ENCODING OF COORDINATES at the SEN command). 
Assemble bit combinatitons to form bytes. 


PROCEDURE 
STEP 


CAE CHUTE Chene THEPS GOERe CED~ wEOW LEDS CADED EHUD GEDST EHERS Stent GHFD: CERES WEDS CONUS G2OSD EWS Stee SthOT valeD cones CURED COESY CUTUD Ehesy ERETS atdem Ghee WES CRED GENES CEES? eamee GHNRe GEER GEPeD 


ee 


LFF /16=(1316\24+0135)16NV1+015) L6\0 


911/10=256/10+240/10415/10 


Y11/10 


F is hex for 


Bit Labels 
0001=0 0 X9 XB 
1111=X7 X& XS X 
1111=X3X2X1xXoO 


convert hex to binary and relate bits to 


SHEDS ETS GED CEEPS OES UadED GPU CREED CEEPY GLEE SCENT CRERD GUESS GORYD 48PE2 ERPED GuEed CEDSE SEED? ERESE EBIOY On sys H47s OVERS ERAT Gling ESS GHRED Aiba OStRO CEERe Gust CENSD Ge 


483/10 


TE4/16=(1)16\24+(14)16\14+(4)16/0 
15 E is hex for 14 
483/10=256/+244/10+4/10 
0001=0 O Y9 YS 


= 1110=Y7Y6Y5Y4 
= 0100=Y3Y2Y1Y0 


4 


b> mo 


won nw Da Tle wu fe FE oP SF SP eS =_— Fe oh Sea Se 2 ee 


SA Orth chums GIOED GROTH GERD Ghent OUEST RbdED CORED UPCOe pede owtve SEURO ERGOT wtbes GO” Cums Ghwe 


From the SEN command description: 


ASCII 
ist Character, Ci = X9 X8 Y9 YB = 0101 = 5/710 = 5/16 = 53 
2nd Character, C2 = X7 X6 XS X4 = 1111 = 15/10 = F/16 = 70 
3rd Character, C3 = X3 X2 X1 XO = 1111 = 15/10 = F/i6 = 70 
4th Character, C4 = Y7 Y6 YS Y4 = 1110 = 14/10 = E/16 = 69 
Sth Character, CS = Y3 Ye Yi YO = 0100 = 4/10 = 4/16 = 532 


Having previously put the AED terminal into Hex Mode (for example. 
with a GOHHHN keystroke sequence), let’s move the CAP to (511, 483) 
and write a pixel. The keystrokes required at the AED terminal 

or at the host’s local terminal are: 


MOVSFFE4WP X 


The result is that 511,483 encodes, from hex, to the following bit 
stream: * 


CHARACTERS 
"FE" = 91000110 "E = 01000101 ~ 
"5S" = QO110101 "EF" = 1000110 "4" = 00110100 
ist end 3rd 4th 9th 


*Data packed 1 character/byte 


EXAMPLE OF ARGUMENT ENCODING IN MODIFIED—-HEX 


This time, we‘ll use x,y coordinates 511,483 —- the upper right corner of a 
default condition AED Sl2 display - as an example. 


PROCEDURE: (Example Below) 
Step: 

Ly Display the "base-10" coordinates to encoded. 

=. Convert the coordinates to the hexadecimal (base-16) system. 

3. For tutorial purposes, convert hex to binary and relate bits 
to the terminology of the SEN command. (Refer to "c-type” 
argument and Note ic under ENCODING OF COORDINATES at the 
SEN command). Assemble bit combinations to form bytes. 

4. Send the appropriate ASCII encoded characters to the terminals 
microprocessor by a) having the terminal in Modified-Hex Mode 


and sending a keystroke sequence of modified-hex characters, or 
b) sanding from the host the ASCII equivalents of the hex 


characters. 
PROCEDURE 
STEP X Y 
Te. 511/10 483/10 


2. _IFF/16=(1)16\2+(15)16\14(15) 16\0 TE4/16=(1)16\2+(14) 16\1+(04)16/0 


F is hex for 15 E is hex for 14 


i 06. 911710=256/104+240/10+15/10 483/10=256/+244/10+4/10 


Bit Labels 
3. 1/16 = 0001=0 O X9 XxX8 1 = 0001=0 0 Y9 Y8 
F/1i6 = 1111=X7 X& X5 X4 E = 1110=Y7Y6YSY4 
F/16 = 1111=X3X2X1XO 4 = 0100=Y3V2Y1Y0 


GEOUD GOED That CUED CURED COEF ehend GHERE CENTS Core 6O00t ENEwe CtETE Wube Cte ahete came Glew cEme 


From the SEN command description: 
MODIFIED ASCII 


HEX 
ist Character, Ci = x9 x8 Y9 Y8 = 0101 = 5/10 = 95 = §3/10 
end Character, C2 = X7 X6 XS xX4 = 1111 = 15/10 = = 63/10 
3rd Character, C3 = x3 X2 X1 xO = 1111 = 15/10 = = 63/10 
4th Character, C4 = Y7 Y6 YS Y4 = 1110 = 14/10 = > = 62/10 
Sth Character, CS = Y3 Y2 Yi YO = 0100 = 4/10 = 4 = §2/10 


Having previously put the AED terminal into Modifie-Hex Mode (for 
example, with a G3MMMN keystroke sequence), let’s move the CAP to 
(511,483) and write a red pixel. The keystrokes required at the 

AED terminal or at the host’s local terminal are: 


MOVS? 7 4WP X1. 


The result is that 511,483 encodes: from modified-hex, to the 
following bit stream: * 


CHARACTERS | 
"o's 00111111 ">" = 001111110 
"S" = 00110101 *" B" = 01000110 "4" = 00110100 
ist end 3rd 4th oth 


#Data packed 1 character/byte 


oe SHO 


PURPOSE. 


The Set Horizontal Origin (SHO) command allows the user to set 
the address in video memory where the horizontal raster scan will 
begin. 


FORMAT: 
SHO | value 
Where: 
value (0%1023, o-type) is the x (horizontal) coordinate 
in video memory which is to correspond to the left edge of 
the screen. 
USAGE: 


The SHO command is used to change the horizontal reference of the 
AED 1024 display. Together with the SVO command, the user may change 
the orientation of the AED 1024 display. Also see BSO. 


NOTES: 


1. The default coordinate is O. Change in the default is executed 
during the next vertical retrace interval. 


EXAMPLE: 


Draw 100 pixel radius circle and with the SHO command move screen 


display to the left. 


DESCRIPTION 
INITIALIZE TERMINAL 
SET ENCODING 


Move the CAP to 
£400, 100} 


Draw a circle with 
a radius of 100 pixels 


Move display to left 


TERMINAL 
COMMANDS 


RESET RESET LOCAL 
ESC CAPS LOCK 


SENSDDDN 


MOV400. 200. 


DCL100. 


SHOZOO. 


coi 
© at 


SHO tn ee en SHO 


eonth Singhs UEees CRRSD GUM efses arm. “Abe GT raise steed ehEtD CURED Grune OFS) omen semae Sette Gkbée toned CERIO GEntD C2teb Oota> SREP tee Ms ee Give Gam Gas 


PURPOSE: 


The Set Horizontal Origin (SHO) command allows the user to set 
the address in video memory where the horizontal raster scan will 
begin. 


FORMAT: 
SHO : value 
Where: 

Value (0%511/1023, o-type) is the x (Chorizontal) coordinate 
in video memory which is to correspond to the left edge of 
the screen. 

USAGE: 


The SHO command is used to change the horizontal reference of the 
AED 312/767 display. Together with the SVO command, the user may change 
the orientation of the AED 512/767 display. Also see BSO. 


NOTES: 


1. The default coordinate is 0. Change in the default is executed 
during the next vertical retrace interval. 


EXAMPLE: 


Draw 100 pixel radius circle and with the SHO command move screen 


display to the left. 


DESCRIPTION 
INITIALIZE TERMINAL 
SET ENCODING 


Move the CAP to 
£400, 100} 


Draw a circle with 
a radius of 100 pixels 


Move display to left 


TERMINAL 
COMMANDS 


RESET RESET LOCAL 
ESC CAPS LOCK 


SENSDDDN 


MOV4O00. 200. 


DCL100. 


SHO200. 


STF ee i SIF 


CRetD HEED CIES SDIED COTE Enews emaTe CFED PEDTD SONGS CUNTS EEUED GREED GOURD EDO GEEEe EleD LET COREE CORED GNNEP EETES Cumre ePVED OPEV cates HESRS estTe SERS cuRED aEENE 


PURPUSE: 


The Select Interface (SIF) command selects either the S (Serial) 
interface, the P (Parallel) interface, the D (Display) interface or 
M (Mixed) interface for communications with the host in subsequent 
commands. 


FORMAT: 
SIF i char 
Where: 
f~ char (S/P/M/D, o-type) is the interface type to be used 
USAGE : 


There are 4 modes by which the user may communicate with the AED 
912/767/1024 from the host. The first is Serial. In this mode, commands are 
issued and readbacks received over the host RS-232C interface. This mode 
is used when communicating over a short serial cable to a local host or 
to a remote host over a telephone line with a modem. The second is 
Parallel. In this mode all communications are performed over the 50 pin 
parallel connector and requires a special hardware interface be installed 
in the host computer. Generally the host computer is not more than 50 
feet away from the AED 512/767/1024 in this mode. The third mode is Mixed, In 
this mode. keystrokes are transmitted over the serial interface while re- 
turned arguments are transmitted over the parallel interface. The last 
mode is Display which causes returned data to be sent to the 512/767/1024 
display at the CAP, i.e., if RTP was issued by the host, the terminal 
would display the actual XY coordinates of the tablet stylus position. 


NOTES: 
1. The SIF command affects only returned arguments. Commands may 


be issued over the serial or parallel interfaces regardless of 
the current setting of the SIF command. 


() 


@2E2 aD CIRO Cora. Ges wae GSD uistD GiEee GEbEE cami eHies Gene, CERES GE eeeus tem Chee? GMES Ghote CoE ahee, Gene GEOR EOtES ehEy) CUEDD CORDe ONES EEOeD GIS 
GAEDE COUID GREG ENRED CPUSD ERaED EEEPe SUED Chey WENN Atpee Ehime GEETE CONE CONES GomsT emtSe SERRD COEDE GENE ODES GunED GeTTd SEER veRty GnEte Cute EEtS WWD EDEN GEETE 


SKS re ee SKS 


PURPOSE: 


The Send Keystroke (SKS) command is sent by the host when it is 
ready to process a keystroke character from the terminal through the 
parallel port. 


FORMAT: 
SKS ‘{ /code 
Where: 
code (O%127, o-type) is the encoded keystroke (key 
character) 


USAGE: 


The SKS command only works when the interface has been previously 
set to P (Parallel) with the SIF command. When SKS is sent from the 
host, it causes the most recent keystroke to be returned to the host. 
If several keys have been struck since the last SKS, the last one will 
be returned. If no key has been struck since the last SKS command, 
then the terminal will hang (wait) with its busy indicator light on. 
until a key is struck and its code is immediately returned over the 
parallel interface. 


SL tee ee SLS 


CARER CRED GOERS GNOME CHENE <eeeD GOS NETED GRE Crete SENET UES GUDEN GREW CORED conte chten EDURD CRED CREED GUEN eee THOT EtOEd SERED atene CuRSe GRUED SORt> eRtED GauRE 


PURPOSE: 


The Set Line Style (SLS) command allows the user to generate a 
variety of single width (weight) line patterns. 


FORMAT: 
SLS : pattern scale 
Where: 
Cc pattern (O%255, o-type) is an 8-bit binary number, specifies 
a basic broken line pattern with; 
1 = MARK CEvisiblel] 
O = SPACE Cinvisible] 
scale (O%255, o-type) Allows the basic 8 bit pattern to be 
scaled up in length by a factor as 
follows: 
Argument Length Factor 
Zoo 1 (Single Weight) 
85 2 (Double Weight) 
17 4 (Quadruple Weight) 
1 8 (Eaght Times Weight) 
USAGE: 


The SLS command provides a basis for visual differentiation between 
lines (vectors?) of the same color. It is used in complex graph drawing 
and in drafting/CAD/CAM applications, where certain broken line slashing 
patterns are common. For each one (1) or zero (0) bit in the pattern a 

c~ pixel times the length factor in scale is turned on or off. The pattern 
is repeated until the vector is completely drawn. The SLS command should 
not be used for drawing polygons which are to be filled because spaces in 
the polygon outline will cause the fill to leak through boundaries. 


EXAMPLE: 


DESCRIPTION 

INITIALIZE TERMINAL 

SET ENCODING 

Set current color to green 
Move CAP to {240, 400} 


Draw vector 32 pixels long, 
(4 patterns) to {271, 400} 


Move CAP to {240, 395} 


Set line style, 01100110% 
(Single Weight) 


Draw vector to {271,395} 
Move CAP to (240, 390} 


Set line style, 10101010+% 
(Single Weight) 


Draw vector to £271, 390} 
Move CAP to {240, 390}. 


Set line style, OO001111+% 
(single Weight) 


Draw vector to {271, 385} 
Move CAP to {240, 380} 

Set line style as above but 
double the weight (length of 


the broken pattern) 


Draw vector to {271, 380} 


TERMINAL 
COMMANDS 


RESET RESET LOCAL 
ESC CAPS LOCK 


SEN3DDDN 
SEC2. 
MOV240. 400. 


DVA271. 400. 


MOV240. 395. 


SL5102. 255. 


DVA2Z71. 395. 
MOV240. 390. 


StS170. 255. 


DVA271. 390. 
MOV240. 385. 


SLS15. 255. 


DVA271. 385. 
MOV240. 380. 


SLS15. 85. 


DVA2Z71. 380. 


# derivation of pattern values: 


(O = pixel(s) off. 1 = 


01100110 == 102 
10101010 == 170 
00001111 == 15 


pixel(s) oan) 


cS 4 


16 


APPLICABLE TO 7767/1024 


ro SPF 


PURPUOSE: 

The Set Pattern Fill (SPF) command allows the user to set the 
pattern to be used in subsequent filled rectangles. See DSP command. 
FORMAT: 

SPF npat 
Where 


npat (O15, o-type) is the pattern number to be used 


USAGE : 


The SPF command is used to specify the stipple fill pattern to be 
used in all subsequent DFR (Draw Filled Rectangle) and FRR (draw Filled 
Rectangle Relative) commands. The pattern must have previously been 
defined by the DFP command. If a value of O (zero) is used for npat 


then stipple fill is disabled and all subsequent filled rectangles will 
use solid fill. | 


‘CBRSD CPGeD CED GERI GEIR) are cae? GEE: ENDS Beets Mees SPeSH COND Gteme GerEO eEoES GOED) ChECd 68050 ChE GED sane false GEET® Gupw ENED GUSTS Notes Clee Sho eBE 
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SRM SRM 


OGR0 GREED SEDED CUENE GETET GEER) CEES EEDS SUNNS EREED EOE ENTE TED GREED CURES Guns COED 4EETS CEUED ONO CORE? GaEGD CReED CERES CEED eteam NESS eREND sHitE axEtD cbEED 


PURPOSE: 


The Set Read Mask (SRM) command allows video data to be read from 
a selected subset of the the memory planes contained in the AED 1024 
hardware configuration. Therefore a selected subset of color lookup 
table locations is available. 


FORMAT: 


SERED OSES DTT ENOES LECT EFT CERES EES CHET GHULS WEEDS CURES MSD CONST CETTE COERD GATED CEFED CREND CREED GUSES eeES UEEmE SEEN CEEED UMEES GOO COED Gene CURDS GHESe come ceeee CRETE cute 


COSTS VERS, SeNEh gots COND) GEFEN TERED EOEED CULE WERED SOUTH CHSED VESTS emNSD NES UNES Gitlin ESTED GETRD CREDO PEND CtyeD cayty CREED GENO GREED GEES CEEED ESERD GbaED GEmte enero anBee CouED CED 


Where: 


mask (O*%255, o-type) is an 8 bit byte which is logically 
ANDed with video memory data bytes to 
determine color lookup table locations 
for pixels being displayed. 


maskO-3 determine which CLT locations are addressable in the 
lower left, lower right, upper left and upper right 
 S12xS1l2 quadrants of video memory. If maskil=mask2= 

mask3=0O then mask i=mask2=mask3=maskO0 


USAGE: 


The SRM command restricts the color table locations which may be 
accessed when the image in video memory is displayed on the screen by 
"filtering" the color table locations stored in video memory. This is 
done by ANDing the color table location in video memory for a pixel 
with the read mask and using the resultant value as the color table 
location for the corresponding pixel on the screen. The value in 
Video memory is unchanged by this operation. 


EXAMPLE: 
Draw the sketched pattern, with display (sweep) origin at (0, 483) 


of video memory Cdefault condition] and in the colors shown. Observe 
the effects of using read masks: with and without panning. 


TERMINAL 


DESCRIPTION 


INITIALIZE TERMINAL 
SET ENCODING 


Draw border 10 pixels 
in red 


Set color to green, draw diagonals 


Set color to blue, 


Set Read Mask to transparency 
(default condition) 


(EXAMPLE CONTINUED ON NEXT PAGE) 


draw crosshairs 


COMMANDS 


RESET RESET LOCAL 
ESC CAPS LOCK 


SENSDDDN 


MOVO. O. 

DFRS11. 483. 
SECO. MOV 10. 10. 
DFRSO2. 473. 


SEC2. 
MOVO. O. 
DVAS11. 483. 
MOVO. 483. 
DVAS11. O. 


SEC 4. 

MOVO. 242. 
DVAS11. 242. 
MOV255. 482. 
DVA2ZS5. O. 


SRM2OS. 255. 255. 255. 


Move (pan) image: use these 
commands or manual ( syoystick) 
control. 


Note: That the Full color (RGB) 
image is visible in all 
wrap-arounds: H, V, and D. 
Define the above three 
commands or user action 
as PAN SEQUENCE 


Set Read Mask to the second entry 
in tabulation under Usage, repeat 
above PAN SEQUENCE commands. 


Continue through the examples 
tabulated under Usage and repeat 
PAN SEQUENCE, noting the image 
effects described there. 


Return read mask to 
transparency. 


SHO400. 
SV0100. 
BSOO. 483. 


SRM2ZS5. 1.1. 1. 


SRM2595. 2. 0. O. 
PAN SEQUENCE 


SRM255. 0. 2. O. 
PAN SEQUENCE 


SRM2S5. 0. O. 2. 
PAN SEQUENCE 


SRM255. 0. 0. O. 
PAN SEQUENCE 


SRMS. 2. O. O. 
PAN SEQUENCE 


SRM2ZS5. 255. 295. 2595. 


SRM eee SRM 


abe COST) REY WET HEED oda “ERE MEG PERT Erbe Goer? GRast Sime? OoEES Eee cadet Ghose GEES ebay ERED O8F%) GUERD Gham Ohne GGPtD UROES WhntN GPme uen CREDe GOERS 


PURPOSE: 


The Set Read Mask (SRM) command allows video data to be read from _ 
a selected subset of the the memory planes contained in the AED 512/767 
hardware configuration. Therefore a selected subset of color lookup 
table locations is available. 


FORMAT: 
SRM : maskO maski mask2 mask3 
Where: 
mask (O%255, o-type) is an 8 bit byte which is logically 
ANDed with video memory data bytes to 
determine color lookup table locations 
for pixels being displayed. 
Dle ONLY: maskO determines the color lookup table (CLT) locations 


ae oe nee erinte which are addressable when the video sweep origin 
is at (0,483 (or Sie for CCIR proms)];i this is the 
default condition display. | 


maski determines which CLT locations are addressable to 
provide the horizontal wrap~around image. 


maskz2 determines which CLT locations are addressable to 
provide the vertical wrap-around image. 


mask3 determines which CLT locations are addressable to 
provide the diagonal wrap-around obtained when both 
horizontal and vertical origin registers are changed 
from their default values of O and 483 (or 512), 
respectively. 


767 ONLY: mask0O--3 determine which CLT locations are addressable in the 

SSS SS lower left, lower right, upper left and upper right 
Y1li2xSl2 quadrants of video memory. If maskl=mask2= 
mask3=0 then mask i=mask2=mask3=maskO 


USAGE: 


The SRM command restricts the color table locations which may be 
accessed when the image in video memory is displayed on the screen by 
"filtering" the color table locations stored in video memory. This is 
done by ANDing the color table location in video memory for a pixel 
with the read mask and using the resultant value as the color table 
location for the corresponding pixel on the screen. The value in 
video memory is unchanged by this operation. 


EXAMPLE: 
Draw the sketched pattern, with display (sweep) origin at (0, 483) 


of video memory Cdefault condition] and in the colors shown. Observe 
the effects of using read masks, with and without panning. 


TERMINAL 


DESCRIPTION 


C2bws cEthe Ghuss GRINS CETL QUEUES G8ESS CERES case GUESR eaTtD 


INITIALIZE TERMINAL 
SET ENCODING 


Draw border 10 pixels 
im red 


Set color to green, draw diagonals 


Set color to blue, draw crosshairs 


Set Read Mask to transparency 
(default condition) 


(EXAMPLE CONTINUED ON NEXT PAGE) 


COMMANDS 


RESET RESET LOCAL | 


ESC CAPS LOCK oN 
y 

SEN3DDDN 

MOVO. O. 

DFR511. 483. 


SECO. MOV 10. 10. 
DFRSO2. 473. 


SEC2. 
MOVO. O. 
DVAS11. 483. 
MOVO. 483. 
DVAS11. O. 


SEC4. 

MOVO. 242. 
DVAS1I1. 242. 
MOV255. 482. 
DVA2Z55. O. 


SRM2S5. 255. 255. 2909. 


Move (pan) image; use these 
commands or manual ( yoystick) 
control. 


Note: That the Full color (RGB) 
image is visible in all 
wrap-arounds;: H, V. and D. 
Define the above three 
commands or user action 
as PAN SEQUENCE 


Set Read Mask to the second entry 
in tabulation under Usage, repeat 
abave PAN SEQUENCE commands. 


Continue through the examples 
tabulated under Usage and repeat 
PAN SEQUENCE, noting the image 
effects described there. 


Return read mask to 
transparency. 


SHO400. 
S$V0100. 
BSOO. 483. 


SRM255. 1.1.1. 


SRM2ZSS. 2. O. O. 
PAN SEQUENCE 


SRM255. 0. 2. O. 
PAN SEQUENCE 


SRM255. 0.0. 2. 
PAN SEQUENCE 


SRM255. 0. 0. O. 
PAN SEQUENCE 


SRMS5S. 2. O. O. 
PAN SEQUENCE 


SRM255. 255. 255. 295. 


SSE wee = = -- = SSE 


‘ClEn CED GE Ese GEO whet ches EEE ORNEd eaEse <oEha GES TEES LEEDT Gu enobs ctees GhreE Sire) wine? CbEN come eETSe bettie ER UE? Ghee cheEn ciee CoE GREE 


PURPUSE: 


The Set Stack End (SSE) command is used to set the upper end 
(highest address) of RAM space to be allotted to a "scratch pad" 
memory stack. Memory demand reaching the location address will 
cause the terminal’s microprocessor to halt execution of that 
command. 


FORMAT: 
SSE | addr\16 
Where: 
addr (0%65535, o-type) is the 16-bit address defining 
the upper limit of the stack 
memory space 
USAGE: 


1. The SSE command will be used along with the LMR command to 
allocate RAM space between the top of addressable RAM and 
the RAM space used by the AED 512/767/1024 interpreter. 


The JUS (Jump to User Subroutine) will be executed to transfer 
from a host program to a subroutine stored and executed in the 
terminal. 


PD 


Depending on the amount of RAM storage space required for the 
subroutine, n bytes, the remaining RAM space is used as Last 
In First Out (LIFOQ) stack. The stored subroutine is protected 
from over~-writing by proper choice of the address argument of 
the SSE (Set Stack End) command. If the stack Cincluding 
storage requirements of DSF {Define Special Font} and {Define 
Special Key?) gets too large, the SSE address is reached. The 
microprocessor then will exit whatever routine it is executing, 
return the pointer to the start of that routine, and halt 
further execution of instructions. 


GOUR) CRESS CERES CERR® Deer There VOERe EPFOE CERNE Cte GEUTE GENER CREED COUP CURED ope mye CEE FORTD ete EHO ebEye tT cho et SNRME S9EPe OrEEd CtEES Orem CREED CIEE 


NOE SHRED CEH CHETD EHPRW Stpee Chews CURD GENET AUNND COEDS Elen GENES CHORE GED eaten EmbEY FERED CTE eeEme GEbtD eRete GouTD etbee SrwEP eoqDa GUOTD CaiES Ores OEltD CEBTE 


Sih = #@6eeteGe eee ee eee eee 
3 CHARS ASCII DECIMAL OCTAL HEX 


eReee GREED HUE) GEES O6wS? Gee SErds EPEDE GUNES HED CEEVT EEpED CO0RS CORE ClETe UbeTe WEL CUNOe Cine? GERSS GENCY Eee GENTS FECey RROD EER! NPCs COED erred lune GnEED 


STD 


RAE CRED GENES GRNET CEUBE FE Tee CURE GENE) CREP DEETE UETFS eoTue GENTE WHEND GREET gEmey CEs FOREE tEbys GrEDe HERP cEEEE GEE cnDED cere? SCUUSP GEES emDeT epTtD apEbe GEpeD 


PURPOSE: 


The Set Turnaround Delay (STD) command holds off transmission of 
serial data until delay/60 seconds after receipt from the host of the 
last serial character of the requesting command. 


FORMAT: 
STD : delay 
Where 
delay (O-255,,1 byte o-type) is the time delay in returning 
data from the terminal to the host, 
in 60ths of a second. 
USAGE: 


This command is used in applications such as timesharing, where 
there is a time lapse between the host issuing a command and the host 
being ready. to receive the answer. 


NOTES: 


1. This command applies only to values returned over the serial 
interface (see SIF). 


Nm OW 


STP +# RE Gt OE, oe eg EE RE ge cere eae ae Te ee NF ne oe STP + 


GHEE GUUED GPSS CinSd CEDOE OTe CONT ERED CES CHET C1UED EtERE EEETD CUEST EINES ROTRD CERED EMSS LHS canee NEED CoE ENED HHVED EEeED une Ged ahEDe CORED CEEtD eemTe 


PURPOSE: 


The Set Tablet Parameters (STP) command is used in conyunction 
with the ETC command. This function controls various bitpad features. 


#Extended function (must be preceeded by a "+" in single character 
mode). 


FORMAT: 
STP : Byte 
Where; 
Bit O of code = 0 single stylus hits (default) 
Bit O of code = 1 multiple stylus hits 
Bit i = 0 selects bit pad (default 
Bit i= 1 selects mouse 
USAGE: 


The bit pad is usually used with single stylus hits. However, 
multiple stylus hits can be used if bit pad data is to be sent on pen 
up and pen down hits. 


ae AS 


“Sw 


6 ro STP 


PURPOSE: 


The Set Tablet Parameters (STP) command is used in conyunction 
with the ETC command. This function controls the selection of multiple 
or single stylus hits. 


#Extended function (must be preceeded by a "+" in single character 
mode). ' 


FORMAT: 
STP : code 
Where; 
code = QO single stylus hits (default? 
code = 1 multiple stylus hits 
USAGE: 


The bit pad is usually used with single stylus hits. However, 
multiple stylus hits can be used if bit pad data is to be sent on pen 
up and pen down hits. | 


~ 
Set Tektronix Window 
STW er ce ee ne me ce a ee em ee STW+ 
3 CHARS ASCII DECIMAL OCTAL HEX 
STW 41 ) Ji 87 
PURPOSE: 

The Set Tektronix Window (STW) command establishes either 9 bit 
or 10 bit resolution for Tektronix emulation by the AED 1024. The STW 
command is issued before the SUB or GS commands are issued and follow- 
ing a full RESET of the terminal. 

Extended function (must be preceeded by a "+" in single character 
mode). 
FORMAT: 
yf eit eimai 'sheasn:euita eens ena cauns “Gnins bie’ eats ,oubns ota 
e STW ! code 
f 


Where: 


code (O/1, o-type)? code = O (default) establishes 9-bit resolu- 
tion (O~%S11). Code 1 establishes 10-bit 
resolution (01023). 


We VA 


a 


APPLICABLE FOR AED 767 ONLY 


TY Fe ne eee ERED CON OEE RED NE eras 


REED GEES GPEFR wOENs GINS SEDSS CTD EORNS GREED GROED UEEDT ehEED CEED SCRE aIEED pares areme Segde CRrve GENEL 4EEND CUEDD EETED GOeEe WEEE® UNITS TOTe KtELe CEO GREED Rte 


CRSP GERAD CAEP GOERS CUED? HESS Cwse BENDS TESTS CdPs COETE EEE EENEP GESTS BEERS etees Caine WEES G8BIe CERER ERED ERED CREED GHPET Cqnee COs amar quEDe cape? Gate Ga” 


PURPOSE: 


The Set Tektronix Window (STW) command establishes either 9 bit 
or 10 bit resolution for Tektronix emulation by the AED 767. The STW 
command is issued before the SUB or GS commands are issued and follow- 
ing a full RESET of the terminal. 


#Extended function (must be preceeded by a "+" in single character 
mode). 


FORMAT : 


CUmNe QUEEN CAR ENteR ERE CEPTS atEee Dene Ghdy conse GEESE CONSE 


Cop GN Bhi gape. SED THT Gohed ey CRIN Gea Geen Gl 


Where: 


code (O/1. o-type) code = O (default) establishes 9-bit resolu- 
tian (O%511) so the screen displays the full 
memory contents. Code 1 establishes 10-bit 
resolution (0%1023) so the screen must be 
panned across the full memory content. 


CoO f, 


GRORe CORRE ERAS ERED GIRRD CtutD cndDe GREED GREW CONE CEES Chen GREED CEUD COTO HENS CONe HEED Grtwe NNER. EERE CRED coweE eREEe SENED Sten EhaDe SaNDS STETS GaNeD GmNED 
OD GEE GENS CRETE CEEND CUED AdrPe GETS CEES CarmD GOURD CEES HEED Cust GntTe eEbwE CUTE HtUTD GERED GONE CREED CREED GEREND GBED GrseR asEee Gete CONE COND GREED COND 


SUB ee tn ne nc SUB 


CREED CENTS GIETS AEERD GE cutee carey CENRD ENRON BERTe HUEDS ehteeh GhEEY Carte CREED ened GHtT™ eRDEe GENES GUNS) CURES CREED GUtET Tew ElOEs conse ONS CURED EDIED CEmND GEENS 


See 
Note 1 CRIL Z 26 032 1A 


CAE GREED GIWED GEOeh MRNSD GEERT wound GOURD COWS aheus CURED GREED GONE EDULE ChNSO Enewe GUPEr C0RSD NEUES GHEED Ginhe GENES Ente GOEte <onuT CEtED enews GEee GReY CED WED 


PURPOSE: 

The Emulate Tektronix Graphics Input mode command turns on 
the graphics cursor and enables its positioning by the joystick. When 
the user presses a key on the AED 1024 the CAP is returned to the 


host in Tektronix 4010 format. This command is only valid in ftype 
= 1 (single character command) mode. 


FORMAT : 


COED CHAD FENAH WEED CODED UOWY CATA GEGED GUbvD CORTE GEARS CUCERD G80HO GEESE Conse CHES GPOED Culey CEEED SNERD Wi GOETH etned GINS Uhete code EDEDS GREED GEER: OFOT Tet aheet “tebe SEER Chess GObOd Comes eRtEe GENET cote She Gems GOD Ste Ge 


DUE UHUES Sebel AERDD GESUR SaRED SEED CEAEs CENte END HSN Gems SON Ghote sEbee GINS COEDS GENES GRIND EPEND ETTED conned Giese GREM GlERe alba CUNSP CREE CURED CAEN GEEFD -oeEy EEiey ahote GIERS Ghee AERTS GhadD Gime eosee SENde etinD apie wens Gane GERD 


USAGE: 


1. Position curser to the desired locations — 


ie 


Hit any key 


3. The code for this key is transmitted, followed by a terminal 
status byte, then followed by the cursor coordinates encoded 
as follows: | 


Note: 1. This command is valid only in ftype=1,. single character 
encoding. Also see SEN command. 


ENCODING OF COORDINATES 


Tektronix compatible coordinates from host are sent in a sequence of 
from one to four characters following the first (CTRLZ) character. 


9 Bit Tektronix Window 
(See STW command) 


Bit 7 & 3 4 3 2 1 O 
2nd Character hi. x XX oO 1 x8 X7 X6 XS X4 
3rd Character lo. x XX 1 1 X3 X2 Xl XO O 
4th Character hi. y XX O 1 Y8 Y7 Y6 YS Y4 
~Jth Character lo.y XX 1 O Y3 Y2 Y1 YO O 


The coordinates are followed by CR (13) unless programmable option of 
opt No. 2 has value = 1. See OPT command. 


10 Bit Tektronix Window 
(Firmware Version 88 and up) 


Bit 7 & 3 4 3 2 1 O 
end Character hi. x XX .@) 1 X9 X8 X7 X& XS 
3rd Character lo. x XX 1 1 X4 X3 X22 X1 XO 
4th Character hi.y XX O 1 Y9 Y8 Y7 Y6 YS 
Yth Character lo.y XX 1 O Y¥4 ¥3 Y2 Yi YO 

VOTES: 
1. The terminal command protocal has been structured such 
that the AED 1024 is fully compatible with the non- 
raster Tektronix 4010-4014 series terminals. It is 


possible to run unmodified Plot-10 software to produce 
an appropriate display on the AED 1024 consisting of 
vector graphics with alphanumeric legends. Graphics 
input (GIN) mode will also be correctly emulated to 
allow the operator to use the AED 1024 joystick 

and cursor without software modification. Additional 
commands to control unique terminal functions (e.g. 
color definition), can be integrated into most implemen- 
tations without modification to existing host graphics 
software. 


The AED 1024 will perform complete 4010-4014 emulation 
(with or without the Enhanced Graphic Option, Option 34), 
including multiple line styles, incremental plot, random 
point plotting, and multiple character sizes. 


ie 


we Ge 


For maximum flexibility, Tektronix emulation modes can be 
entered from either alphanumeric mode or from the graphics 
interpreter. 


The STW command will change the magnitude of the coordinates. 
See STW. 


whi 5a 


SRRND CONTE GREED GEES GD S00E EtNES CNETD EINES CERED Gddd WEES CEDED CRED GM vEREE CERES FOUTS GREE BtNSS EOUTE COND GIERD ChESD QeNS emEeD ebtge CEES CURE OtETD GIES 


CeEsd Gis, Uhicp Bore G98 ecfee Eee, Gani Ente me eee GEDED G=IEd Geet GER cams cages OhES) ChEN Ghee CAS Gute Got Gen eevT apie cles eam aseet Gia eae 


ee SUB 


See 
Note 1 CRTL Z 26 O32 1A 


C06Es CORED CIDER CRED eve eaeED apIEt UETED EBteD cup GENES CumED EEteD FoRED ahem alNes stds CHTDD COESE GERD CURED aoImD ENEEE CCRED GOED TESS GUBte come CIEED GIEDE WOEED 


PURPOSE: 


The Emulate Tektronix Graphics Input mode command turns on 
the graphics cursor and enables its positioning by the joystick. When 
the user presses a key on the AED 512/747 the CAP is returned to the 
host in Tektronix 4010 format. This command is only valid in ftype 
= 1 (single character command) mode. 


FORMAT: 


(eed CUS Cae ORES EEEDS Ele ERENS GTETD enees Bret GNSS GERD FARIS EhiED ePESY CRbED OUTED GOERS GtERE ateED GRITS 60050 Chase TENDS CREDE GEIR CRTIE GteED CREED CEUED GEESE Unhys sSOb CODER COTE cleED ShTED GtbED Gruss eRme Comet EEEtD GOte earED CED ClaND 


USAGE: 
1. Position cursor to the desired locations 
2. Hit any key 


3. The code for this key is transmitted. followed by a terminal 
status byte, then followed by the cursor coordinates encoded 
as follows: | 


Note: 1. This command is valid only in ftype=1, single character 


encoding. Also see SEN command. 


ENCODING OF COORDINATES 


Tektronix compatible coordinates from host are sent in a sequence 
from one to four characters following the first (CTRLZ) character. 


912 NORMAL 
Bit 7 va 2 4 3 2 1 
end Character hi. x XX 0) 1 X8 X7 X6 XS 
3rd Character lo. x XX 1 1 X3 Xa Xi XO 
Ath Character hi. y XX O 1 Y8 Y7 Y6 YS 
~th Character lo.y XX 1 O Y3 Y2 Yi YO 


The coordinates are followed by CR (13) unless programmable option 
opt No. 2 has value = 1. See OPT command. 


767 NORMAL OR Si2 SUPEROAM 
(Firmware Version 88 and up) 


Bit 7 & 2 4 3 = 1 
2nd Character hi. x XX O 1 x9 x8 X7 Xb 
3rd Character lo. x XX i 1 X4 X3 X2 X1 
4th Character hi. y XX 0 1 Y9 Y8 Y7 Y& 
Yth Character Io. y XX 1 O Y4 Y3 Y2 Yi 

NOTES: 
1. The terminal command protocal has been structured such 
that the AED 512/767 is fully compatible with the non- 
raster Tektronix 4010-4014 series terminals. It is 


possible to run unmodified Plot-10 software to produce 
an appropriate display on the AED S1le2/767 consisting of 
vector graphics with alphanumeric legends. Graphics 
input (GIN) mode will also be correctly emulated to 
allow the operator to use the AED 312/767’s joystick 

and cursor without software modification. Additional 
commands to control unique terminal functions (e.g. 
color definition), can be integrated into most implemen- 
tations without modification to existing host graphics 
software. . 


ie 


The AED 512/767 will perform complete 4010-4014 emulation 
(with or without the Enhanced Graphic Option, Option 34), 
including multiple line styles, incremental plot, random 
point plotting, and multiple character sizes. 


of 


For maximum flexibility, Tektronix emulation modes can be 
entered from either alphanumeric mode or from the graphics 
interpreter. 


The STW command will change the magnitude of the coordinates. 
See STW. 


Mh —~ pa 


SUC ee SUC 


PURPOSE: 
The Set Up Counters (SUC) for Direct Video Memory Access (DVMA) 


commands defines the order in which pixels are read and written in 
DVMA transfers. 


FORMAT: 


CEO WEFT GHeED HO RNS CUhEY cow? ented CURED GEMS Cute SEED 


Where: 


byte (O%255, o-type) is defined as follows: 


BIT 

O: X auto-increment (default = 1) CLeast significant bit] 
1: Y auto~-increment (default = 0) 

2: X up counter (left to right) (default = 1) 

3: Y up counter (botton to top) (default = O) 

4: Unlinked counters. Overflow from one counter 


will not increment the other. (default = 0} 
2: 16-bit transfers, (as opposed to 8-bit. (default = 1) 
&: O (Reserved) 
7: O (Reserved) CMost significant bit] 


Only bit 5S of byte is used (possibly changed from default) for Area of 
Interest (AOI) transfers. 


Note: For AOI transfers, the bits (except bit 5) are set to the 
appropriate values by the DAI function. If you need bit 5S = O, 
set before you issue DAI. 


‘AS —_ Vy 


SUP 


PURPOSE: 


APPLICABLE ON AED 512 ONLY 


a SUP 


CRASS CESS GUTS GUSTS GMS cumed Chae Sages COEFS SERED SHIEH ehERD CUNES CINED GEEES quete auees cnene CElDe CxEED ORES GED EEtES EbEws GNSD cutie ClEES GuPeD Gente eatEy GnEED 


The Superoam (SUP) command 
reconfiguration of video memory 
through a window of up to Sl2 x 
write/read area is accomplished 


Simultaneously displayable colors. 


automatically enables or disables the 
to a 1024 x 1024 pixel area viewable 
483 or Sle pixels. The increase in 
at the cost of a reduced number of 
THE AED 767 DOES NOT SUPPORT 


arg (O/1, o-type) if 1 enables 1024 x 1024 SUPEROAM mode, 
and if O disables it 


SUPEROAM. 
FORMAT: 
SUP i arg 
Where: 
USAGE: 


SUPEROAM refers to the AED 512 capability of restacking its memory 
planes (4 planes into 1024 x 1024 x 1, and & planes into 1024 x 1024 x 2 
planes deep) and to adjust its display origin registers to allow a con- 
tinuous roam through the enlarged video memory address space. 


After enabling SUPEROAM, the terminal will interpret coordinates 


in the range O * 1023, rather than O ™* 511. 


All commands referring to 


memory planes will have their operands clipped to the least significant 


two bits. 


NOTES: 


1. Refer to the SWM and SRM commands for more information on how 
to read/write from various memory planes. 


EXAMPLE: 


This example shows how 1024 x 1024 coordinates are implemented 
on the AED Sid. 


DESCRIPTION 
INITIALIZE TERMINAL 
SET ENCODING 

ENABLE SUPEROAM 


Move to {0,0}. draw to 
€1023, 1023} 


Change color from red to green 


Move to {0,1023}), draw to 
£1023, OF} 


Change color to yellow 


Move to {0,511}, draw to 
£1023, 511} 


Enable PAN and observe vectors 


Position crossing lines at 
screen center 


Disable PAN, enable Joystick 


TERMINAL 
COMMANDS 


RESET RESET LOCAL 
ESC 


SENSDDDN 
SUP 1. 


MOVO. 0. DVA1023. 1023. 


SEC2. 


MOVO. 1023. DVA1023. 0. 
r~ 
SEC 3. an 


MOVO. 511. DVA1023. 511. 


EPA (Move joystick — 
manually) 


(Use the joystick) 


DPA EJC 


NED CUMS SeRSt CRHSD CeeED Epre aRtUD CEEED EEUNG EbhOy COTES GURID CERGD G1NEE COTES etare WETS EleNe CLES GEERS IEEE ceBTD TEUDT EREES “ERED Gamne EOtl~ aOeNS ante GpeeD CEO 


Game Gnap GND Vitam edes HOMO enbee Games PRES CatED HEED Gh GEER, WHAM Gimme cope Of0ct WEENE GUNS EREDE EEtED sony UeDTwS 6B) DeNT TEED enamD Chay BDO CED URESS 


SVQ 0 ween nee SVO 


‘@band GeRED Crewe ConEn Gntet EEPED GeUse EbEDD TORTL ESdED GsERe EdhdD UEPH GHTND CSO eaESe WHOSS GREED ORS CNRS ENED) Caden Ebede ERERS CEDTE ebeEs Qube EREDS NEES CERES GENET 


PURPOSE: 

The Set Vertical Origin (SVO) command allows the user to set the 
vertical origin register. Also see VSR command. 
FORMAT: 


‘c0uPt StU ENOWw Cheese CPt conte etbte coneD GBS? Stem Ct8Et aRERS Glew ahem 


an Where: 


value (0%1023;, o-type) is the y coordinate of video 
memory which is to correspond to 
the top edge of the displayable 
screen. 


Wa Fs 


USAGE: 

The SVO command is used to change the vertical references of the 
AED 1024 display. Video memory is “wrapped around"; that is the 
part that is not displayable at the top of the screen is displayed 
starting at the bottom of the screen. Together with the SHO command 
(see SHO), the user may change the AED 1024 display coordinate 
system reference point and view off screen portions of video memory. 
See also BSO. 


NOTES: 


1. The default value is 767. 


EXAMPLE: 


Draw a 100 pixel radius circle and, with the SVO command, divide 
the circle into two equal halves on the upper and lower portions of the 


display. 


DESCRIPTION 
INITIALIZE TERMINAL 
SET ENCODING 

Erase Screen 

Move to <{100, 382) 


Draw circle with 
a radius of 100 


Move it vertically 


TERMINAL 
COMMANDS 


RESET RESET LOCAL 
ESC CAPS LOCK 


SENSDDDN 
ERS 
MOV100. 382. 


DCL100. 
(Note full circle} 


SV0250. | 
(Note semicircle) 


SVQ i i ee SVO 


CRSP CRERD GUND GESTS GaGES 6E08H GETS CUNED 4EUD0 CORT. EREGD CURED QE UEtED COEPS Were cobH UtdeE CORSY SEBTD GNNE) QUEERS EREDe GEEED SutSe Gunes Geen GNED ERteE Gueee cau 


PURPOSE: 

The Set Vertical Origin (SVQ) command allows the user to set the 
vertical origin register. Also see VSR command. 
FORMAT: 


URN WElme GR OD waqee CUmEE EEEMe cnmTe She. WHR 8Ort GUND QED 


SED chteD Cee adie Chee fe CRdee epee HEE GI8e UEEe apes ERTe ew 


Where: 


value (0%511/1023, o-type) is the y coordinate of video 
memory which is to correspond to 
the top edge of the displayable 
screen. 


USAGE: 


The SVO command is used to change the vertical references of the 
AED 312/767 display. Video memory is "wrapped around"; that is the 
part that is not displayable at the top of the screen is displayed 
starting at the bottom of the screen. Together with the SHO command 
(see SHO), the user may change the AED 512/767 display coordinate 
system reference point and view off screen portions of video memory. 


See also BSO. 


NOTES: 


1. The default value is 482 or 5ii (for Si2 line system) for 
the AED 312, and $74 for the AED 767. | 


EXAMPLE: 


Draw a 100 pixel radius circle and. with the SVO command, divide 
the circle into two equal halves on the upper and lower portions of the 


display. 


Note: 


DESCRIPTION 
INITIALIZE TERMINAL 
SET ENCODING 

Erase Screen 

Move to 100, 382} 


Draw circle with 
a radius of 100 


Move it vertically 


TERMINAL 
COMMANDS 


RESET RESET LOCAL 
ESC CAPS LOCK 


SEN3SDDDN 
ERS 
MOV100. 382. 


DCL1i0O0. 
(Note full circle) 


SVO250. 
(Note semicircle) 


The circle moves differently depending on whether you use 


an AED $12 or 767. 


PURPOSE: 


Swm a SWM 


GESID GRAS) Ethos GeEte Giery URtew Eee OES Semge exec ENED SkEED Gide Cited Krab) pores GRE HIOty GESI> cess cEeD exes “btES EoEND EleED cures coEeS emmeh GiIdO ceeE GTS 


‘RGED CUED GIBAD GVGNC EHtay GERDE GORle CEDSS GENBE CPeNE HtadH ERIE G2eGe SATNS EONS CumOG Era) GEERE SEED SreeD Gene? Etem GRET SlbEs ceUte apete GEER GheDs eEEE? erays CTE 


The Set Write Mask (SWM) command allows a subset of the Color 
Lookup Table (CLT) to be addressed by allowing color number values to 
be written on a selected subset of the memory planes contained in the 
terminal hardware configuration. Also see the SRM command. 


FORMAT : 

SWM : value 

Where: 

value (O%255, o-type) is an S—-bit byte CB7, Bé, ... Bil, BO] 
and and is defined as follows: 
if BN = 1, Nth memory plane write enabled 
Oo, Nth memory plane write disabled. 

USAGE: 


Write masking is used to place an image or bit map in specific 
memory planes, 


and then protect those planes from over-writing or 


erasure. Data subsequently written appears overlayed on the permanent 


image. Data can be erased without destroying the 
image. This is accomplished by drawing the image 
a selected group of color numbers (depending upon 
protecting them from change or erasure by setting 


protected (masked) 
to be protected in 
SWM argument?) then 
the write mask. 


EXAMPLE: 


DESCRIPTION 


INITIALIZE TERMINAL 
SET ENCODING 


Set write mask to enable all 
planes for writing (default 
condition after terminal 
reset). 


Set current color to blue 


Simulate a business form with 
a blue box with corners 
at {150,400} and {362, 300}. 


Move CAP to start of insert 
typing. 


Set write mask to protect blue 
drawing of box. 

{C11 111 011 base 2 = 251 base 10] 
[Decimal 255-4=251 blue plane 
masked] 


Set color to red for insert 
typing. 


Leave interpreter, enter mode. 
CNote interpreter light goes out] 


Type text inside box 
Re-enter INTERPRETER mode 


Erase the screen 
C[Note, blue box is not erased] 


Set current color to blue. 


(EXAMPLE CONTINUED ON NEXT PAGE) 


TERMINAL 
COMMANDS 


RESET RESET LOCAL 
ESC CAPS LOCK 


SENSDDDN 


SWM255. 


SEC4. 


MOV150. 400. 
DFR362. 300. 


SECO 

MOV160. 390. 
DFR3S2. 310. 
MOV207. 370. 


SWM251. 


SEC 1. 


XXX 


AED GRAPHICS 


ESC KEY 


HERE IS KEY 


SEC4. 


Move CAP to center of box | MOV256. 350. 
Draw blue circle, radius 60 DCL60. 


Note: That no circle appears on 
the display because. The 
write mask is protecting 
the 100 = 4 base 10 color 
table address. 


Set color table to define color SCT11.1.0. 90. 255. 
number 11 base 10 = 1011 as pure 

blue. 

Set current color to 11 (blue). SEC1i1. 

Draw circle, radius 60. DCL6O. 


CAn erasable blue circle is 
drawn over the box] 


Leave interpreter, enter text XXX 

mode 

Type letters in blue AED 
Re-enter the INTERPRETER mode ESC KEY 
Erase everything except the blue HERE IS KEY 
box. 

Prepare to erase the protected SWM255. 


blue box (form). 
Erase | HERE IS KEY 


Done 


G2R te SZR 


PURPOSE: 


The Set Zoom Register (SZR) command allows the user to set the X 
and Y zoom registers independently. 


FORMAT: 
SZR option 1 option 2 
(~ 
Where; 
7 | 
: option 1 and option 2 are the horizontal and vertical zoom 
e 
Values, respectively. (1%16, a-type? 
USAGE: 


The SZR command is used to zoom simultaneously in both horizontal 
and vertical directions on the display screen. 


NOTES: 


The ranges of Option 1 and Option 2 are from {01 to 16}. 


EXAMPLE: 512, 747, 1024 


Horizontally stretch a circle. 


DESCRIPTION 
INITIALIZE TERMINAL 
SET ENCODING 

Erase Screen 

Move to (2595, 255) 
Draw 100 pixel circle 
Reset Origin 


Zoom in X direction 
only (2 times) 


TERMINAL 
COMMANDS 


RESET RESET LOCAL 
ESC CAPS LOCK 


SENSDDDN 
ERS 
MOV295. 295. 
DCL100. 
BSO127. 107. 


SZR2. 1. 


bi 


Wh 


VGR ee VSR 


ORD ORb Gegkt HEbP Te? cours CaN CHTED CEE) wate cErde Wim EOERe SOto~ Giebd cate: chnTE StE8D SHEED Cone OU GHNRe Gimee eine SRE eGeeD ERude GeeD HED Co CoE 


PURPOSE: 
The Vertical Scroll Relative (VSR) command allows the user to set 


the vertical origin register relative to the current vertical origin 
register contents. Also see SVO command 


FORMAT: 


SOSEe CED FERTS GUtET ETED SUIET GRET™ GuENS GNETT CaNee Churd caNED CEST ERED CONtD 


Where Option dy is a signed number. 
(-128 * 127: o-type) 
USAGE: 


The VSR command is used to set the vertical origin with respect 


to its present setting CNEW = OLD + dyi. 


EXAMPLE: 


Draw a 100 pixel radius circle and with the VSR command. move the. 


circle vertically. 


DESCRIPTION 

INITIALIZE TERMINAL 

SET ENCODING 

Erase screen 

Move to 100, 200} 

Draw a circle, r = 100 


Scroll down 100 pixels 


TERMINAL 
COMMAND 


RESET RESET LOCAL 
ESC CAPS LOCK 


SENSDDDN 
ERS 

MOV100. 200. 
DCL100. 


VSR 100. 


WDA tn ne en nee nee WDA 


COURS GUND DED GORD CSET CFTA GSS GOTND CUED eEESD SD ENSSD CUE SOCED CIETS UBER CENTS CRERD CONES CORED CREST GENES GUETD GURED WEIRD GRERS EBEDt queun eERte GEES GoEtD 


PURPUSE: 

The Write Direct Into AOI (WDA) command writes image data into 
the pre-defined area of interest. Also see RDA command. 
FORMAT: 


USAGE: 


The WDA function initiates DMA transfer of words which are 2 
bytes each (16-bits). When in 2 pixels/word mode (bit 5 in the SUC 
command is on (1)), 2 pixel values are defined by each word sent during 
DMA. If bit 5 in the SUC command is off (0) then 1 pixel value/word is 
sent. 


~~} ya 


WHC tt ee WHC 


PURPOSE: 


The Write Horizontal Scan/Non-AOI (WHC) command writes to the 
terminal the color number for n pixels, beginning with the pixel 
located at CAP. 


FORMAT: 
WHC : n1l6& colori Ccolore Ceolornd] 
Where: 
ni6é (O%65535, o-type) is the number of pixels to be painted 
color (O%255, o-type) defines the sequence of colors to be 
painted; one pixel per color. 
Ceolor] = Ceolori,.colord,...colorn] is the sequence. 
USAGE: 


This command starts with the CAP and paints up to 65,5935 (2%#16-1) 
pixels. The pixels will be painted one pixel per color for n pixels. 


EXAMPLE: 


DESCRIPTION 


INITIALIZE TERMINAL 
SET ENCODING 
Erase Screen 


Set CAP to top left 


Zoom X = ¥Y = 16 


Write 8 default colors 


TERMINAL 
COMMANDS 


RESET RESET LOCAL 
ESC CAPS LOCK 


SEN3SDDDN 
ERS 


MOV1. 482. (for 512) 
MOV1. 574. (for 767) 


SZR16. 16. 


WHCS. 0.1.2.3. 4.5. 6. 7. 


SNOW 


re De ts 


CREA COEDS GEEEE Edens GOS? Cus EDyED SOdES SUBSD CUES EROS CONE GAELS SEMIS COEDS GEBte WdEs GCP) ANOS GhSEL SUAS Hegh VUTRE 90000 StS1e POtes antte ChEEe State EREED GaDS 


Gator enepe oie had Cees atime teers efete SIO Elece to00¢ ehete Ethdn Chie NED are efert eaeTD eter CUT Ghees qaum? GoTEG Bh es EGiEy ember Giube deste Coie! fee GEIST 


WHE me WHC 


CES COG Ge ChEne GeEO HSE) anmTh Chane Giawe cHnpD tae Cine Gere cEEdD fEett ager cause SES aPhe GhEDS Gis qaEEE gxoyo Get GECEK cEdLS SEEpe Gao Eee qHEb GeED 


SEBTD GANGA CUTTS GOESS GUESS Cte bets COED CRTTS GHNEH EUERS GOATS GEESE Dems Uhbee Hothe emse SNEhS SOUND EDCED UNE Uae UHLSD SOtED GEIS eubET Gn0te GthEe GP CREED CUO 


PURPOSE: 


The Write Horizontal Scan/Non-AQI (WHC) command writes to the 


terminal the color number for n pixels, beginning with the pixel 
located at CAP. 


FORMAT : 
WHC : nié colori Ccolore Ccolorn]] 
Where: 
nié (0%65535, o-type) is the number of pixels to be painted 
color (O%295, o-~type) defines the sequence of colors to be 
paintedi one pixel per color. 
Ccolor] = Ecolorli,colord,...colorn] is the sequence. 
USAGE: 


This command starts with the CAP and paints up to 65,535 (2##16-1) 
pixels (approximately one fourth of a full Si2 x Si2 screen). The 
pixels will be painted one pixel per color for n pixels. 


EXAMPLE: 


DESCRIPTION 


Gmege Git eykes «nts Gite Grom wOS4 Qu Gxbse enque SeEP 


INITIALIZE TERMINAL 
SET ENCODING 
Erase Screen 


Set CAP to top left 


Zoom X = ¥Y = 16 


Write 8 default colors 


TERMINAL 
COMMANDS 


RESET RESET LOCAL 
ESC CAPS LOCK 


SENSDDDN 
ERS 


MOV1. 482. (for S12) 
MOV1. 574. (for 767) 


SZR16. 16. 


WHC8. 0.1.2.3.4.5.6. 7. 


Cin m 


WHR tn nen en eee WHR 


Sieh GifaD que OSEAR Ezite geso> <el- SEED Cham chap? cEogo SORE) TER? GRtpe Cima? cease ee Glebe ate dents G28R) HEE ated UH GE seem Oohen sheee Ghee CE Gobey 


ROMS GREED GUMS SOURS ERED Cree MheTe EPEDE GED CotEe WHERE GEUTS GREED CUERD GINES coats eeted FRED 20008 apEET G1ETS GEE tEWES OUTED GEteD geayD Com. ahETS SutEY CEEED GEenD 


PURPOSE: 


The Write Horizontal Runs (WHR) command writes a sequence of runs. 
Each run is an instruction to the terminal to paint n pixels of color 
beginning with the CAP and proceeding horizontally to the right. to 
the border of the previously established AOI. When reaching the right 
edge of AOI, the run will automatically return to the opposite edge and 
jump to the next appropriate scan line. This process will continue 
within the AOI until a terminating O is received. Also see the RHR 
and WHU commands. 


FORMAT: 
WHR : (n color) O 
Where: 
n (O%255, o-type) is the number of pixels to be written in 
the following color 
color (O%255, o-type) is the color table address for each 
run. 
0 is a terminating zero. 
USAGE: 


This WHR command is used only in connection with a previously 
defined Area of Interest (AOI). It minimizes the host overhead in 
transmitting image data to the terminal by allowing the user to paint 
contigious pixels of the same color with only 2 parameters. 


NOTES: 


nN 


EXAMPLE: 


If the AOI is overflowed by commands to draw excess pixels, 
the terminal will stop writing but continues to accept bytes 
until receipt of the terminating zero. 


The WHR command paints pixels in the direction the AOI was 
defined. (see DAI) 


DESCRIPTION 

INITIALIZE TERMINAL 

SET ENCODING 

Zoom X = Y = 16 

Move Origin (249. 260) 

Move to lower left of screen 


Define Area of Interest to 
upper right corner 


Write series of color runs 


Magenta 8 of 5 
Blue 7 of 4 


Red Cap & of i 


Cyan 3 of 6 
Yellow 2 of 3 


Green 7 af 2 


TERMINAL 
COMMANDS 


RESET RESET LOCAL ESC 
CAPS LOCK 


SENSDDDN 
SZR16. 16. 
BSO0249. 260. 


MOV250. 250. 


DAT265. 252. 


OPPOSITE CORNER 
OF AOI 


Red 3 of i 
Yellow 8 of 3 


Blue 1 of 4 


WHS ne eee ne WHS 


PURPOSE: 

The Write Horizontal Scan (WHS) command is used to fill the entire 
area of interest by defining each pixel. The area of interest must be 
defined before this command is issued. (See DAI? 

FORMAT: 


Oabed Gent eOt Ghine GaN tex~se apaze “ue Shine Chie? Gat CER eae Gale eEeED GbEre Che Gam cue Gy chew CotEe attie Gore ceo 


WHS bytel, byted,.. byteN 


Where; 


bytel.. byteN are pixel values to be filled - 
N=(IXi-IX24+1)#(IY1-1Y2+1) 


where IXi, IxX2, IY1, IY2 are assumed as the values used 
when defining the area of interest as shown: 


MOVIX1, I¥1, 1Y1 
DAITIX2, lY2 


USAGE: 


The WHS command starts filling the area of interest from the Current 
Access Position (CAP) to the corner which is diagonal to the corner defined 
at the Define Area of Interest (DAI) command. It completes filling at the 
corner defined by the DAI. | 


The terminal “waits" for all sequential pixel data to be sent before filling 
the entire area of interest. Therefore, have a predetermined set area of in- 
terest ready to be filled. The CAP moves to the corner defined by the 

DAI command when it is completed. 


EXAMPLE: 


DESCRIPTION 


ese Ree SUE CaEee eames oO mPD 


wrote Genes wan tee eeerD 


INITIALTZE TERMINAL 


SET ENCODING 


Move to ¢€100, 100} 


Define Area of Interest 


Fill pixels defined 


(100; 100) 


TERMINAL 
COMMANDS 


aese WEOOr CORE ETte GREET GET. GT Ee pees 


RESET RESET LOCAL. 
ESC CAPS LOCK 


SENSDDDN 


MOV100. 100. 


DAI103. 103. 


WHS1.2.1.1.2.2. 2. 2. 


(103,103) End Point 


Starting Point 


“Lon A 


ve, vA >» 


aE GGtap Gash Gein Guba ovlns ceher Giaes GERI cao daikh eatED Ghiey GEEED GN quemy ESber shape GOEEP cane GRIND crete Cems se? BE cod epee Gey) ae eQUES GERD 


SSP GEIL CGnee Chdas GERD Gye hese Coe OEETS naeeD CHET eFel> Gi eGtRS GEE adees teEte ceed Udote Grade SEED qed GUE cue Babee Gxmed ehosS arte Sth EOae CHATS 


WHU 0 tenn WHU 


PURPOSE: 


The Write Horizontal Runs Alternate (WHU) command is similar to 
WHR in that they both “write horizontal runs" of pixels of the same 
color. WHU, however; does not utilize an AOI in which to perform. 
Also see the RHR and WHR commands. 


FORMAT: 


ES) GtEte CBOE GEO OE) CanSd Gbes CoD Eee Gime Ghamn TERE wESRe YEE) eINeD CEST ey CCE OTE GaaEy GSP LENE GNese wD 


eine emade cates este, Ste = etheD CRO~S GRE BERTe ETED aDTee GERTD GbE Ortes fmEs GENE bEpCe eoteD CEbEs S8NES GUE OE GEE GrETE 


CORDS COORG? HELE CREDO CEO Suet Cre CURED GHOTR GENES GHEE GUTS GEPTD CUED SIFLE OPbm: GENS GmEbe CREEP Gente Gees erane evewe GrEEe 


CEES) ERED C8OtY OED Gudee COREY VEEF® EEEED SORES CETWD COINS CBEND CEtEE CHIE CEUET CORES Khe CREED ENED ethan GhEEP cetDE wane GtbES 


(ERED GUTS CTETE EnGne 0680S CEPSD GETS GUESS CUTS AIDED GEES CHDED GIVES GREED GERD CONDE GUEED CLES CRESS COVED GREED GtNED EFUED GHRED SOEDE CaRES GEES CUTND GREED GUND GENS CIEE) CEEES CREEP UEED oFmED CEDSD GhgED CueD GETS FEESS CHESS eoEES GOURD GENTS GiETD CRED eunte EESS oueN tesee 


CUNT) CASS CENTS CUES SABER GHTND 20090 Catnd CREO CUED GOUSD GNSS GUNES ChENS EINES GUST Biber GiesD SEES GEbeD GSTS CaEED Ginde CHRD CUED COORD eREDE GieT. GENSY ENDED GUNES CGtE~ WOOT GtUte EHOOs CPEDD BEDS CTOUD Count GOERD COR)+ Cate URED BEETS CUSTD CUED GIESD CEPne EEUTe CvEDS 


a. length (1%254, o-type) specifies the run length in 
pixels 


color (O%255, o-type) is the color table address for 
those pixels | 


Where: 


b. n (1°%255, o-type) specifies the number of color 
table address that follow 


color (O%255., o-type) is the color table addresses 
for n number of consecutive pixels 


USAGE: 


Combining formats a) and b) will provide the facility to intermix 
sequences of single pixels of multiple colors with multiple pixels of 


the same color. 


EXAMPLE: 


DESCRIPTION 


INITIALIZE TERMINAL 
SET ENCODING 
paint 16 pixels in yellow 


starting at CAP 


paint 16 pixels of yellow 
followed by 8 pixels of red 


paint 16 pixels of yellow, 
followed by an assortment 
of 10 pixels consisting of 
red. white, and blue colors 


TERMINAL 
COMMANDS 


GUNNS GUIDO COFCO cntres cunts CbNSt GneRe ere 


RESET RESET LOCAL 


ESC CAPS LOCK 


SENSDDDN 


WHUI6. 3. O. 


WHUIG. 3.8.1.0. 


GUN 


WHU 16.3. 255. 10. 
bof te 47. AT, 221.0. 


sy IS 


WIP 0 meee nnn nnn nnn WIP 


PURPUSE: 


The Write Incremental Plot (WIP) command combines the MOV and WPX 
functions. The command causes a pixel at the initial CAP to be painted, 
then the CAP to be moved to an adjacent pixel in the specified direction. 
This pixel is then painted and the CAP moved to an adjacent pixel ina 
specified direction. This sequence may be continued to a maximum of 
65,536 points. Also see WMP command. 


FORMAT: 


Where: 


n16 (€1°65535, o-type) is a 16 bit (2 byte) operand 
indicating the total number of pixels to be drawn 


byte (O%8, o-type) is the incremental movement encoding, 
two S3-bit direction codes per byte: 


DIRECTION 
CODES 4 0) 


USAGE: 
This command allows the user to write a large number of contiguous 


but not necessarily linear pixels (as in a data curve) with a minimal 
number of transmitted bytes. 


EXAMPLE: 


Use the WIP command to draw the star pattern shown on the following 
page. 
The required terminal command is: 


RESET RESET LOCAL 
ESC CAPS LOCK 


SEC7. MOV255. 245. 
WIP24. 40.6.0. 45. 59. 36. 41. 24. 0. 28. 36. O. 


Activate the cursor and place over the pixel pattern. Depress zaam 
in key several times and deactivate cursor. | 


Z 
3 


Oe N 


BYTE CONSTRUCTION 


COUPLET 


DIRECTION 
CODE PAIRS 


WIP- 3 


DEC IMAL 
VALUE 


40 


BYTE 
NUMBER 


oO 


0 OO N 


10 


ij 


12 


etd eathe Rehd Ee Wet te eee Gkeh: EDM Bete ai caps oh ERE) Clie C00 GET Bee eee Sapte Rite Sele CRE? GEG atert GOS eee CORee THe TOE oo EEE CEE 
eee RD PNY CURED HOw! Come 00912 CEES CMtre Claws wemms EDT GEEP COEDS CUTD OT wend ETERS BRON etEgd CURED CEEUP toens ERDED EEUUD creme emote atEbe Sate” CoumD CED 

PIMP me erm eee erm et ne a me tee es os eee et ee Sa et ee ce se WMP 
CURA CETTE GEDSS FESS GABE NETEe GENES BEETS EMDED Gen wabeS EONES CENTS SNITS GENES cages GLEBE ERETS aEED CstEd SUSE Game GEESE OTI6s Ghd arnge GueD edese Coeee GEES CD 


GOES CAine WOW UAAND BAtEd Ed SEA Geper eathe NOs GURSD OEDED AEEDL CODED GENS atow GuRce Gunde CUPS exnER ChtbE SLITS EHEED EOR~ abe EUtas GRE exten aneee GiEe Gene 


PURPOSE: 


The Write Multiple (isolated) Pixels (WMP) command allows one 
command with an extended argument, do the work of several pairs of MVR 
and WPX commands. Also see the WIP command. 


FORMAT: 


Om, eeeed aivce aeay FaNee BSD GIT eetPe cuneD EUW aEUDe ErEpS EREt ERIE, wre TDD GED 


WMP idx dy] 


emus Slate yl. GRIND ERDT CETRD CReve CUBiD Ue ORteD ERED Cheee OFte> OmtT? Wee ERED OES 


es Where: 


i dx/dy (-127°128. o-type) are the amounts by which CAP is incremented 
before each pixel is written. Function 
terminates when dx=dy=0. 


NOTES: 


1. Pixels are drawn in current color. 


EXAMPLE: 


Color green the pixels at the center and corners of a square, 100 oN 
pixels on a side and centered at {255, 242}. 
TERMINAL 
DESCRIPTION | COMMANDS 
| RESET RESET LOCAL 
INITIALIZE TERMINAL ESC CAPS LOCK 
SET ENCODING | SEN3DDDN 
Move CAP to {255, 242}, MOV295. 242. 
mid-screen. 
Draw a five pixel image WMP 50. 50. 
and return CAP to ...9.-100... 
£255, 242}. ... 0,100. 50. -S50. O. O. 
Z 
1 
o™\) 


nee 


WPX 0 eee ene nn nnn nen WP X 


PURPOSE: 


The Write Pixel (WPX) command is used to change the color of the 
pixel at the CAP to the specified color. See WMP command. 


FORMAT: 


Where color is the color table address of the specified 
color (O * 255. o-type). 


USAGE: 


To produce an element of an image, the pixel would be changed 
from the background color (or from a previous foreground image color), 
while to erase an element the change would be to the background color. 


WPX is sometimes used to place visible but unobtrusive location 


markers on the display, particularly if image construction is being 
done through the keyboard and zoom or pan are to be used. 


NOTES: 


Execution of this command does not change the current color 
(see SEC). 


EXAMPLE: 


DESCRIPTION 


fas Cuie> GES tage Shien COR ubiy Gee Che eue eotEe 


INITIALIZE TERMINAL 
SET ENCODING 


Move CAP to {255, 241}, 
center of display, and 
zoom x = y = 16. 


Write pixel to color 
No. 1, RED 


Change pixel to color 
No. 2, GREEN 


Change pixel to color 

No. QO, BLACK the back- 
ground color ~- thereby 
erasing it. 


TERMINAL 
COMMANDS 


(aes) C300 Cathy GHODS ER ized Gags tee 


RESET RESET LOCAL 
ESC CAPS LOCK 


SENSDDDN 
MOV2SS. 241. 
BSO0240. 255. 
SZR16. 16. 
WP X1. 

WP X2. 

WP XO. 


Nar® Wy 


WRD 


PURPOSE: 
The Write Raster 


DVMA data transfer. 
interface. 


FORMAT: 


Wrest EMTS aoe EmeeD Cates CabeS Gutet Gueet cuRee cEntD atem sheen 


See ceNke GOED SEER! venEe CSer? GHEnd O60pe CEED Et chu eoED 


USAGE: 


The WRD command 
color table numbers t 


NOTE: See SUC comma 


a a i a et ee ee ee ne ee WRD 


CORSD RAGED COEDS CANES UEDED SeEse EOS" CAMP GNSS StyTS Gate ERET SlTUS BERS CBr aeene ETUTS WORSE COEDS EEUED OTEPS GERED QUIN@ ENOte 4 cuNtY eElwe Quem WED cnEpE GrEZe 


Direct (WRD) command commences host to terminal 
Host is writing to display memory over parallel 


can only be issued from the host device. Rapidly sends N 
o the display memory. 


nd for meaning of “sequentially” 


wu eh S 


WSF een + WSF 


OEE GENTS ENBTS COTS EHNES cme CHORD ERED CEES SERED EERE COED ERTE> CUNED GEE Enere C9NT) ERE UREtt G25) GEEED epee eneED GhEDs Gems emEeS GENS aEeTd GED? Ee Go 


PURPUSE: 


The Write Special Font (WSF) command writes. at the previously 
established CAP. the special symbol/character labelled by code, and 
then moves the CAP by the relative increment dx 1, dy 1; writes the 
symbol labelled code 2, moves the CAP; etc. 


FORMAT: 
WSF (code dx dy) O 
Where 
code is the character descriptor (1 ” 255 0 type); 
dx/dy, is the relative move of the CAP [from 
CAP to (CAP + dx.dy)] (-128 * 127, o-type). 
O Signifies command string terminator. 
USAGE: 


WSF allows easy access (one keystroke with keyboard entry) to 
pre-programmed (by DSF command) characters or symbols which are 
written repeatedly. 


Gg <= \N 


XCD men a XCD 


PURPOSE: 


The Exit Command DMA (XCD) is used to exit from command DMA mode 
which was initiated by the SCD command. 


FORMAT: 


XTD 


PURPOSE: 


The Enter Extended 


7 bit data is available. 


FORMAT : 


USAGE: 


EHOED GIO GEIS HOKE CREDO teu: Cotes CERES BESS qrsEs CHETS GneS GtERe Cob Ghote sipee egten andor etews GaN G9S0 Comte Ede eames OG eeUeD wound GRe Ge CoE WEEE 


CRS GREED CORNED cOEES GOERS Raye entuD CIDED ERNST TEED CONS EtEED EEESD Cltbe ShetD cEERe areTs SESED amEOT ONETE ROSEY ERED Gem HEETE chEte atree eteS CRD GeD CRED ED 


XTD 


Command Mode (XTD) command allows the user to 
issue the one character command form for certain commands when only 


The XTD command is used only in the single character encoding 
to prefix certain commands. These commands 
are designated in the Notes section of each command description. and 


mode (see SEN command), 
include the following: 
AAV 
ELP 


MAR 
STW 


NOTES: 


BLG DSP 
ETP LAT 
RCT 3 STP 
RZR AED 
POK CHR 
PEK CAI 

ROT 


1. The XTD as a Single character, +, command must be issued each 
time certain single character commands requiring it are used. 


APPLICABLE ON AED 767 ONLY 


neh GRE CORPS GEES GES Er ener edie Gmite Ubiw eoTEP EiEED AaTED Siete GhaEH ofeTE comrd eho 2680) Ende GEES cube Gdn tote GEED chet 191s eis aren Gee GD 
GRPER GRESD COEDS WEED OHOTS ceEte ehpTe GENRE GOETE CONES Gree GHEE CEEED ENTE GENES seams Crees CURD® GhUks erway CErtE UEEED EanZe ConED Ghd cDete cEee eERt GUNS GoeeD GED 


ee ene see ce i es Sian cia pene en — 


PURPOSE: 
The Enter Extended Command Mode (XTD) command allows the user to 


issue the one character command form for certain commands when only 
7 bit data is available. 


FORMAT: 


tte. Gmngt Ganee ettee ene 


USAGE: 


The XTD command is used only in the single character encoding 
mode (see SEN command), to prefix certain commands. These commands 
are designated in the Notes section of each command description, and 
include the following: 


AAV BLG DSP 
ELP ETP ) LAT 
MAR RCT STP 
STW 


NOTES: 


1. The XTD as a single character, +, command must be issued each 
time certain single character commands requiring it are used. 
(AED 767 only?). 


aww,” “Me 7 * 


XXX eee ee a a XXX 


GOD GOUED ERETD OFEER EEDtE candy Ge-we ORDER CESS GENHS G1EED GOSH GUNES UEWD SVEuE Glass tIRDs SNEED CERDS GEVED USCS) GERD pee GUDeS UFEED GheeD GnEDD GREED EINES CER GED 


PURPOSE: 


The Exit Graphix Enter Text (XXX) command will cause the AED 
912/767/1024 to leave the Interpreter Mode and enter the Alpha (text) 
Mode. 


FORMAT: 


dees taneD som: hee Cmte 


USAGE: 


If the terminal is in the Interpreter Mode with 3 character 
mnemonic encoding (see SEN) and the user wishes to write text, the XXX 
command (or any other 3 character illegal command) will cause the terminal 
to enter the Alpha Mode. Also if the terminal is in the Interpreter 
with single character encoding: a CR (Carriage Return) will place the 
terminal in the Alpha Mode. (Move cursor to left margin). 


Appendix: 


COMPUTER GRAPHICS 
GLOSSARY 


ASCII - American Standard Code of Information Interchange. 


Absolute Point - An individually addressable position on the display screen, identified by X and Y 
| coordinates. 


Absolute Vector - A line segment drawn from the current position to an explicitly specified point. 
The end coordinates are defined in absolute units relative to the origin of the relevant 
coordinate system. 


Addressable Point - The smallest discrete unit in the view area to which the CRT beam may be 
directed. These points, which are specified by coordinates, form a grid over the view area. 


Address Register - The register in the display controller indicating the address of the next 
instruction. 


Aliasing - A defect in the image created by an improper sampling procedure on the raster display. Its 
symptoms include jagged lines, Moire patterns, and small objects appearing and disappearing 
in successive frames. See Anti-aliasing. 


Analog Plotter - A plotter in which the display writer is moved by means of continuously varying 
signals, and can be positioned to any display surface location. 


Animation - The technique of presenting a sequence of images in rapid succession to create an 
illusion of motion. 


Anti-aliasing - Employment of methods to minimize the effects of aliasing (a sampled data term) or 
quantization error in the modeling of a vector on a graphics display. Making a a Jagged vector 
appear more smooth (less jagged). See Aliasing. 


Area Filling - A process of modifying pixels within a designated area with a particular color or 
pattern. See Fill. 


Aspect Ratio - The height to width ratio of a display view area. IBM uses the term to refer to the 
ratio of width to height. 


' Assembler - A program usually supplied by the computer manufacturer that translates the source 
program into binary machine code on a one to one instruction basis. Assembly of an entire 
program is done before machine execution of the first instruction. 


Asynchronous - A data transmission system using “start” and “stop” bits to frame each character. 
Commonly used with low-speed terminal equipment — on dial-up phone lines. Also called 
Start/Stop or TTY style. 


Attribute - A characteristic of a display item or segment, such as color, intensity level, line type, or 
detectability. 


Axis - One of the lines of direction of a machine or graphic display device, or one of the reference lines 
of a coordinate system. Typically, X is the horizontal axis and Y the vertical, with Z the depth 
axis. 


Bandwidth - The difference between the lowest and highest frequencies present in a transmitted or 
received signal. 


Barrel Distortion - A defect in CRT devices whereby vertical, parallel lines tend to bow away from 
each other. Hence, a square looks like a barrel. 


BASIC - Interpretive Programming Language. ' | 
BEGINNERS ALL-PURPOSE SYMBOLIC. INSTRUCTION CODE. 
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Basic Vector - A vector in one of the eight major directions (0 to 360 degrees in 45 degree increments) 
defined in a special compact format in the display file. 


Baud - A measure of speed in data transmission. 300 baud means 300 bits per second can be 
transmitted. 


Beam Current - The rate of flow of electrons from an electron gun. 


Beam Position - The position on the screen at which the electron beam is located before the display 
instruction is executed. Also referred to as Current Position. 


Binary Code - A code that uses the binary (base 2) number system. 
Bit - A single digit binary number which can have a value of 0 or 1. 


Bit Map - A digital memory which contains a description of characteristics of addressable pixels in a 
raster display. The color or intensity of each pixel is determined by the value of a corre 
sponding set of bits in the bit map. See Image Memory. 


Bit Pattern - The image created on the screen by the mapping of the bit map memory onto the raster 
display. 


Blink - A programming technique on a display device, sometimes implemented in hardware, in which 
a display item is repeatedly displayed and blanked. It is usually used to attract the attention 
of the user. See Highlight. 


Blooming - Regions of a CRT display where brightness is excessive due to an enlargement of the spot 
size and halation of the phosphorous surface. 


Brightness - A measure of the visual effect of displayed data. The unit of measure is a foot-lambert 
which represents the brightness of a light source of one candle-power as seen. by an observer 
from a distance of one foot. See Hue. 


Buffer - A routine or storage device used to compensate for a difference in rate of flow of data or time 
of occurrance of events, when transmitting data from one device to another. Also, an area of 
memory used to hold information during transmission. 


Bus - A cable containing many individual transmission lines, or wires. Used to interconnect computer 
system components and provide communication paths for addresses, data, and control 
information transferred between components. Each line or group of lines, is designed to carry 
a specific type of information. 


Business Graphics - Two-dimensional display of business information in the form of bar-charts, 
pie-charts, histograms, etc. | ; 


Byte - A sequence of 8 adjacent binary digits operated upon as a unit. 

CAD - Computer Aided Design. The application of computers to the design process. 
CAE - Computer Aided Engineering. See CAD. 

CAM - Computer Aided Manufacturing. See CAD. 


Cathode-Ray Tube (CRT) - An evacuated glass tube in which a beam of electrons is emitted and 
focused onto a phosphor coated tube surface. A beam deflection system moves the beam so 
that an image is traced out on the surface. See Monitor. 


CCIR - Abbreviation for Consultative Committee, International Radio. Used to identify an inter- 
national standard for composite monochrome display signals. 


Character - A single digit, letter, or symbol that a computer can recognize. Represented as a one-byte 
combination of ones and zeros. For example, the letter A in the English alphabet (code) is 
represented by the ASCII character 01000001. 
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Character Generator - A process which reads dot or line patterns from a “read only memory” and 
displays them at the specified position to form a character on the screen. See Text Mode. 


Chip - A semiconductor device so named because the electrical characteristics result from the circuit 
pattern etched on a slice or chip of silicon. 


Circle Generator - A process to create circles through generation of consecutive short line segments 
or closely spaced dots, or with an analog arc deflection element. 


Clipping - A process to ensure that a displayed image is not generated beyond a predetermined 
boundary, usually defined by the addressable area on the surface of the display. Clipping may 
be done by software or hardware. Also referred to as Analog Cut. 


Coherence - The inherent property of objects in a raster display where neighboring pixels (or 
identical pixels) in adjacent frames tend to possess similar attributes. It is used by scan-line 
algorithms to increase efficiency. 


Color Display - A device which can display in more than one color. The color monitor may be the 
penetration type where different phosophor layers give off different colors, or it may be a more 
conventional TV type monitor with red, blue, and green electron guns. The former is used in 
refresh line-drawing displays and the latter in raster scan displays. 


Color Look-Up Table - An array of color values, defined by their red, blue, and green components, 
which is stored external to the bit map. See Color Mapping. 


Color Mapping - Values stored in the frame buffer (video memory) are addresses which refer to 
elements in the color look-up table. Thus an 8-bit-per-pixel frame buffer could address a 256- 
element color table of 24 bits per element. Therefore, at any instant of time, the display can 
reference 256 out of more than 16 million possible color values. See Color Look-Up Table. 


Command - An instruction that tells the computer what to do next. The computer may be either 
within the graphics terminal or an external host, or both. 


Complementary Color - A color which, when combined with another color, produces a reference: 
e.g. the complement of red is cyan because red added to cyan is the reference white. 


Composite Color Signal - A color display signal (video) which includes blanking and synchronizing 
signals and color burst. 


Conic Generator - A function generator capable of drawing the generalized conic (a curve formed by 
the intersection of a plane and a cone). This may combine the functions of a circle, arc, 
parabola, hyperbola, and ellipse generators. See Circle Generator. 


Contrast - The ratio of the brightness of a display image to the screen background. 


Convergence - The intersection of the three electron beams of an aperture-mask color CRT at the 
proper locations in the plane of the aperture mask (screen). 


Coordinates - An ordered set of data values, either absolute or relative, which specifies a location in 
model image space, or device space. 


Core System - A standard, device independent, general purpose subroutine package proposed by 
ACM SIGGRAPH for interactive display devices. See GKS. 


CPU - Central Processing Unit. 
CRT - See Cathode-Ray Tube. 


Current Position - See Beam Position. 
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Cursor - A special symbol (such as a flashing underscore or a reverse video region or crosshairs) used 
to specify a particular position on the screen. It is usually positioned where the next 
alphanumeric character will be displayed or where data entry may take place. It may be 
moved by the driving computer or by the operator through key press, light pen, data tablet, 
joystick or other input device. 


Data - Information of any kind that can be processed or stored by a computer. 
Data Base - A structured, organized grouping of data. 


Data Tablet - A graphic input device which encodes X-Y data from a hand held stylus on the tablet 
surface. There are several kinds. One type provides coordinate information by sensing signals 
from parallel sets of X and Y wires under the surface; another records the movement of the 
stylus using audio techniques. 


Debug - To detect, locate and correct mistakes (bugs) in a computer program. 
Decimal - A numbering system utilizing base 10. 
De-Jagging - See Anti-aliasing. 


Depth Cueing - A method of simulating depth in the portrayal of a three-dimensional image. One 
technique modulates the intensity of the line according to its implied distance from the 
observer. Other techniques employ perspective, stereoscopic, and kinetic depth effects. 


Detectable Element - A display element which has the attribute that permits it to be picked by a 
graphic input device. See Pick. 


Device Driver (Graphics) - The software which converts graphic commands from a host CPU into 
device specific display orders. 


Device Independent Software - Graphic packages which present a uniform interface to achieve the 
portability of application programs. 


Device Space - The area defined by the coordinate system of the display surface. It can be 
normalized (the axes range from 0 through 1) or scaled in the display coordinates (e.g., 0 
through 1023). 


Diffuse Illumination - The presence of uniform illumination of an object as opposed to a set of 
discrete light sources. 


Digital Plotter - A plotter in which the display writer can be moved only in discrete steps and 
positioned to specific display locations. 


Digitizer - A device that codes images or shapes into digital data. Often represented with a data 
tablet. 


DIP - Dual Inline Package physical construction used for integrated circuits, multiple switches and 
other components. 


Directional Constraint - A technique used in many graphic applications which use horizontal and 
vertical lines. Input lines are forced to be parallel to the horizontal or vertical axis. It helps to 
align endpoints for straight lines 


Direct-View Storage Tube (DVST) - A special type of CRT whose screen surface will retain an 
image for a long period of time. This type of device has the advantage that the picture, once 
generated, does not need to be continuously refreshed to maintain an image. On tke other 
hand, a high degree of real time motion (or picture dynamics) is not possible since changing a 
display image requires erasing the entire image and redrawing it. 


Disk - A flat, hard, rotating plate or plates used to record information magnetically. Often called hard 
disk. 
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Diskette - Small flexible disks used to magnetically record information, (i.e., floppy disks). 
Display - A visual presentation of data. 


Display Address Space - The area defined by the set of display coordinates. The coordinates, not all 
of which may be viewable, are expressed as pairs of integers ranging from 0 to a device 
dependent maximum (e.g., 0 to 2047). 


Display Background - That portion of the image that is not intended to be altered by the user. 
Sometimes it is called the static portion of the display image. 


Display Buffer - A storage device or memory area that holds all display commands and coordinate 
data required to generate an image. This could include a portion of computer memory, direct 
access storage, or a special purpose storage device. The term may also encompass associated 
control logic. 


Display Console - A hardware complex consisting of at least one display device and usually an 
alphanumeric keyboard, function keys and/or other input devices. 


Display Cycle - The sequence of movements of an electron beam needed to regenerate an image once 
on a refresh tube. 


Display Device - A device capable of presenting display elements on a display surface. This term 
usually refers to a CRT. It can also refer to drum plotters, flat bed plotters, microfilm recorders 
or plasma panels. | 


Display Element - One of the basic hardware generated functions, such as a point, a line segment, 
or a character, used to construct a display image. Display elements (output primitives) can be 
combined to form a display segment, e.g., line segments can be combined to form a square. See 
Primitive. 


Display Frame - One of a set of display images analogous to a frame in a motion picture film. 


Display Generator - Hardware which, when presented with a display instruction, will produce the 
corresponding image on the display device. It is also called a Display Controller. 


Display Image - The part of the image which is to be drawn on the display surface. 


Display List - The set of instructions which are processed by the display processor to form a graphic 
or image. 


Display Menu - A list of options on a display device allowing an operator to select the next program 
action by indicating one or more choices with an input device. 


Display Panel - A display device and associated controls such as a light button, function key 
assignments, etc. Loosely, this refers to a plasma panel. 


Display Processor - A hardware unit which accesses user instructions and data, decodes them, and 
then presents the command to the display generator. 


Display Segment - A collection of logical display elements that can be manipulated as a unit. 
Display segments can be combined to form a picture in the display, e.g., squares combined to 
form a chessboard. 


Display Synchronization - The time reference to which initiation of a display frame is synchro- 
nized. A display file which continuously recycles without reference to external timing sources 
is known as unsynchronized or self synchronized. Other typical methods are line frequency 
synchronized and internal clock synchronized. 


Dithering - See Halftoning. 


DMA (Direct Memory Access) - The technique of transferring display data to and from host 
memory without processing on the host CPU. 
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Dragging - The translation of a selected display item along the path defined by a graphic input 
device. A form of image transformation. 


Dumb Terminal - A text terminal with only the basic capability of display, input and communica- 
tions with its host. It is host-dependent for virtually all functions. 


Electro-Acoustic Tablet - An acoustic data tablet with the writing surface made of a sheet of 
magnetostrictive material to trace the electric pulse created by the sensor in the stylus. 


Electromagnetic Deflection - A method of directing a CRT beam using a deflection yoke to create 
an electromagnetic field around the beam. 


Electron Gun - A device to produce an electron beam to be focused onto the phosphor which is coated 
on the inner surface of the CRT. | 


Electrostatic Deflection - A method of directing a CRT beam by creating a difference of potential 
between opposing plates. 


Electrostatic Plotter - A plotter that prints a raster of electrostatic charges to produce a display on 
sensitized paper. 


Element - See Display Element. 


Emulation - A process whereby one device accepts inputs and provides outputs replicating another 
device. 


Encode - To convert data by the use of a code or coded character set in such a manner that 
reconversion to the original form is possible. Encoded is also sometimes loosely used when 
complete reconversion is not possible. Used to describe circuitry which transforms separate 
red, green and blue signals into an encoded-color signal (e.g., RGB to NTSC). 


End Closure - The degree of accuracy with which separate lines, defined to end at the same point, 
actually meet. Closeness of two vectors’ end points. 


Eprom (Erasable PROM) - Erasability achieved by shining ultra-violet light on a memory chip. 
Also referred to as EAROM-Electrically Alterable ROM. See PROM. 


Erase - Remove display items from the display surface. 


Escape - A facility within the Core System which is the only access to non-Core System functions. 
For example, an escape would be used to access an arc generator in a terminal. 


Even Parity - A parity technique that adds either a 1 or a0 as a parity bit so that the total number of 
ones in a character will be even. 


Exploding View - See Zoom. 


Field - One of the two or more equal parts into which a display frame is divided in an internally 
scanning system. For example, in an interlaced scan system the even numbered raster lines 
are one field, the odd another. 


Fill - A technique used in raster displays to insert a group of contiguous pixels within a designated 
area. See Area Fill. 


Firmware - Instructions or programming for a system stored in a semiconductor programmable read 
only memory (or PROM). Instructions are encoded in the manufacturing process and may not 
be modified without replacing or reprogramming the PROM. 


Flash - See Blink. 


Flat Bed Plotter - A plotter which draws on a flat display surface, with all motion provided by the 
plotting head. Contrast with Drum Plotter. 


Flicker - An undesired blinking or pulsation of the display on a CRT which occurs when the refresh 
rate is so low that image regeneration becomes noticeable. 
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Flicker Free Capacity - The number of points, characters and inches of vectors which can be drawn 
without flicker on a display. It is a function of many factors, including the speed of the 
deflection circuits and function generators, the phosphor type, and the random placement of 
the graphical data. 


Floppy Disk - See Diskette. 


Flyback - The shorter of the two time intervals which comprise a time dependent saw-tooth wave. In 
raster scanning, the retrace interval. 


Font - A family or assortment of characters of a given size and style. 


Forms Flash - The projection of a pattern such as a report form, a grid, or a map as a display 
background. 


Frame - The total amount of instantaneous information (as perceived by the viewer) presented by a 
display. In two-field interlaced raster scanning, a frame is the time between the start of the 
first field and the end of the second field, the total amount of information displayed. 


Frame Buffer - The digital memory of a raster display signal processor, used to store the bit map. 
Full Duplex Operation - Simultaneous two-way communications between two interactive devices. 
Function Key - See Programmable Function Key. 


Geometric Model - A model which fully defines the coordinates stored in the data structure. The 
model is a quantitative representation which establishes the exact shape of the object by 
means of mathematical functions. 


GIN - A Tektronix mnemonic, representing Graphics INput mode. 
GKS - Graphics Kernel System. A graphics standard developed in West Germany. See Core System. 


Glitches -A form of low frequency interference appearing as a narrow horizontal bar moving 
vertically on a raster scan display. 


Graphic Data - Any collection of data intended for display. 


Graphics Field - The area on the screen in which graphics can be constructed. This is used in virtual 
bit mapping applications in which graphics are separated from alphanumerics. 


Graphic Input - The interactive process of identifying a location on the display surface or providing 
other data to the application program. 


Graphic Input Device - Hardware to provide graphic input. See soyaticn, Tablet, Mouse, Track 
Ball, Thumb Wheel. 


Graphic Language - Any language used to program a display device. 


Graphic Tablet - Device found in a graphic system to allow digitizing of drawings or creation of free 
hand drawings. The pen (stylus) or tablet surface senses the location of a pen or cursor and 
converts the location to address coordinates that can be stored in the computer. In operation, 
the operator traces the drawing or draws with the pen or cursor. 


Graphics System - Any collection of hardware and software designed to make it easier to use 
graphic input and output in computer programs. 


Gray Scale - Variations in the luminance values of (white) light from black to white. 
Grid - Two mutually orthogonal sets of parallel lines. 
HSL - Hue, Saturation and Luminance; an alternative to RGB as a measure of color. 


Half-Duplex Operation - Two-way communication on a circuit in only one direction at a time, with 
or without a break feature. The break feature enables the receiving station to interrupt the 
sending station. 
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Halftoning - A technique for extending the effective range of intensities and colors for a display by 
trading off spatial resolution for intensity resolution. Also called Dithering. 


Hard Copy - A permanent copy of a display which can be separated from the display device. 
Contrast with Soft Copy. 


Hexadecimal Numbering System - A number system with a base of 16 that consists of digits 0 
through 9 and the letters A through F to represent the digits 0 through 15. See Modified 
Hexadecimal. 


Hidden Lines - Line segments which should be obscured from view in a projected image of a three 
dimensional object. These lines may be eliminated or represented as lines with different 
textures or intensities. 


Hidden Surface - A surface, having at least some part of its area behind another surface; picture 
should not be displayed (hence, hidden surface removal). 


Highlight - A display characteristic intended to draw attention to a display item, typically by 
blinking or brightening. It is also used to describe a local maximum in the shading function. 


Hit Detection - See Pick. 


Horizontal Retrace - The time interval when the CRT beam is off, while the beam is repositioned 
to the beginning of the next sequential scan line. 


Host-Satellite System - A graphic display device with its own computer (typically holding the 
display file) is connected to another, usually larger computer for more extensive computation 
or data manipulation. The computer local to the display is thus a satellite to the larger host 
computer. 


Hue - One of 3 color-vision characteristics: Hue, Saturation and Brightness (for sources) or Lightness 
(for objects). Brightness and Lightness are also known as Luminance. See HSL. Hue is what 
we normally think of as color (red and green are different hues). Saturation is a measure of the 
white light which is present (pale purple is lower saturation than vivid purple). Luminance of 
increasing values would be represented by changes from black, to dark grey, to medium grey, 
to light grey, and finally to white. 


Icon - A symbol, e.g. the transistor symbol used on an electronic schematic. 
Image - Collection of display items in image space. 


Image Definition Area - See World Coordinates. 


Image Graphics - The generation of display items from stored data not having internal structure, 
such as facsimile, satellite photos, or TV raster. 


Image Memory - A discrete portion of the host-terminal system memory which holds a represen- 
tation of an image. For refresh line-drawing displays such a memory is usually known as a 
display buffer. For raster scan displays, image memory is sometimes called a bit map. 


Image Space - The area in which an image may be drawn. See Display Address Space. 


Image Transformation - A retained segment dynamic attribute which permits the image defined by 
a segment to appear at varying sizes, orientations, and/or positions on the view surface. Or 
the process of causing such changes in appearance. 


Incremental Vector - A vector whose starting point is the end point of the preceding display element 
and whose end point is specified as a displacement (e.g., delta X, delta Y, delta Z) from its 
starting point. Contrast with Absolute Vector and Relative Vector. 


Initialization - Establishing beginning conditions in an algorithm or terminal. 


Inking - The generation of a continuous line, not necessarily straight, along the path traced by a 
graphic input device. 
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Input Primitive - A logical input device for operator input to graphic displays. The input primitives 
supported by the Core System are locator, pick, stroke, valuator, keyboard and button. See 
Output Primitive. 


Intensity - Synonym for Brightness. See Hue. 


Intensity Cue - The modulation of intensity of lines with depth; lines far away appear fainter than 
those near the viewer. 


Intensity Level - One of the discrete levels of brightness of the light emitted by a CRT, usually under 
program control. 


Interactive Device - A device that allows input of information to a graphics system. The simplest 
example of an interactive device is an alphanumeric keyboard allowing character input. Other 
devices may transmit digital information (push button box) or X-Y information (e.g., joystick, 
light pen, data tablet) in a digital or analog format. 


Interactive Graphics - The use of a display console in the interactive mode. 


Interactive Mode - A method of operation that allows on-line man-machine communication. 
Commonly used to enter data and to direct the course of a program. 


Interface - The place where two devices in a computer system meet and connect. Or, a device that 
permits other devices to be linked. Device, in this sense, may be either hardware or software. 


Interlace Scan - A TV monitor display technique to reduce flickering. The electronic beam scans the 
even lines first and then scans the odd lines. See Field. 


Interpreter - A translator that converts a high-level language source program into machine code, 
one statement at a time. Program execution occurs immediately after translation of a 
statement. Contrast with Assembler. 


Interrupt - A hardware signal which indicates that a certain condition has occurred. Interrupts of 
the Display Processor CPU can originate from data entry devices, the display list, the host 
computer, the refresh clock, or display error conditions. 


Jaggies - Irregular edges on something that should look smooth, a by-product of the method of 
searching a scene and of too coarse a bit map. Related terms: Aliasing, quantization error. 


Jitter - Instability of a signal in amplitude and/or phase. Instability in the luminance or other color 
characteristics of a point on a graphics display. 


Joystick - A lever which can be moved in at least two degrees of freedom to control the movement of 
one or more display elements. It is used to provide coordinate input to the display device. 


Keyboard - An input primitive used to enter character or text information, typically implemented as 
a standard alphanumeric keyboard. 


Light Pen - See Graphic Input Device. 

Line Density - Inversely proportional to the thickness of a line. 

Line Style - One of the attributes of a visible line, e.g., solid, dashed, dotted, dot-dash, etc. 
Line Type - See Line Style. 

Line Weight - The relative width or intensity of the image of a visible line. 


Location - Any place in memory capable of containing information. Usually expressed in terms of 
the basic unit of storage employed by a specific computer, as a “word location” or “byte 
location”. See Pixel. 


Locator - An input primitive used to specify position information in a coordinate space; typically 
implemented as a joystick. 
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Long Vector - A vector created by a command in the display file which generally occupies more than 
one word. 


Loop - A portion of a program that is constructed so that the central processor repeats the same set of 
instructions over and over again until a predefined condition is satisfied. 


Luminance - Intensity reflected or emitted by a surface, in a given direction, per unit of apparent 
area. See Brightness. 


Mapping Function - A transformation which converts the elements of one representational system 
into another. The systems may be coordinate systems or logical data structures, e.g., model 
space to image space, window to viewport. 


Mask - A matrix of binary values, in which a 0 indicates a pixel outside the area, and a 1 indicates a 
pixel in it. 

Matrix Character Generator - A character generator that creates characters composed of dots 
(pixels). Contrast with Stroke Character Generator. 

Memory - That part of a computer that holds data and instructions. 

Menu - See Display Menu. 


Mesh - Two sets of arbitrary parallel curves. 


Microsecond - A unit of time that is one-millionth on a second. Usually abbreviated as us or 
microsec. 


Millisecond - A unit of time that is one one-thousandth of a second. Usually abbreviated as ms or 
msec. 


Mnemonic - An abbreviation designed to assist one’s memory. 


Mode - The current mode of a display processor determines how it will interpret data values accessed 
from a display file. For example, in vector mode data values are interpreted as vector 
coordinates. Other modes are interpreter mode, graph plot mode, point plot mode, and 
character or text or alphanumeric mode. 


Modeling System - A high level system for defining objects. A modeling system describes objects to 
the Core System using world coordinates. 


Modem - Modulator-Demodulator. A telecommunications device that makes it possible for a computer 
to send/receive digital information over telephone lines. Modems are typically found con- 
necting time share terminals with their host computers. 


Modified Hexadecimal - A numbering system with the base 16, similar to standard hexadecimal, 
but with the six digits beyond 9 being represented by the consecutive ASCII characters : ; 
< = > ? ratherthan A B C D E F. 


Moire Pattern - A defect in the image created by improper sampling, e.g., sample rate too small. The 
resulting optical illusion is a distorted image, typically with bands or curves and, called a 
Moire Pattern. See Aliasing. 


Monitor - Usually refers to the physical CRT unit, associated electronics, and housing used in 
graphics systems. 


Monochrome - Any combination of colors of the same hue, but of variable saturations and 
luminances. 


Mouse - A device that is moved on a surface to provide coordinate input to the graphics system. The 
input is most often used to position a cursor. It may be thought of as an inverted Track Ball. 
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Multiple Plane Frame Buffer - A special frame buffer with multiple bits per pixel in the bit map. 
The provision of multiple bits per pixel allows the frame buffer to be treated as several planes, 
each containing a separate image. Division into planes can be made in several different ways; 
for example, an 8-bit-per-pixel frame buffer can represent a single image to 8 bits of intensity 
precision, two images to 4 bits of precision, four images to 2 bits of precision, or eight separate 
black-and-white images. Other assignments of the bits can also be made, such as 4-2-2. 


Name Table - A part of the display file which allows the search for a segment address in display 
memory from its name. 


N aming Hardware - Hardware facilities that inplement a name identification penne as described 
in display memory, from its name. 


Nanosecond - A unit of time that is one one-billionth of a second. Usually abbreviated as ns or 
nanosec. 


NTSC - Abbreviation for the National Television System Committee. Used to identify the color- 
encoding method adopted by the committee in 1953. The NTSC standard was the first 
monochrome-compatible, simultaneous color system used for public broadcasting. 


Null Character - A control character that may be inserted into, or removed from, a sequence of 
characters without affecting the meaning of the sequence; however, the control of the 
equipment or the format may be affected by this character. 


Octal - A base-eight number system using only the numerals 0 through 7. 


Odd Parity - A parity technique that adds either a1 or a0 as a parity bit so that the total number of 
ones in the character will be odd. 


Off-Line - A mode of operation in which peripheral devices act independently of the CPU. 
On-Line - A mode of operation in which the peripheral device is under the control of the CPU. 
Operand - An item of data to be acted upon by a function code or instruction. 

Operator - The user of an interactive application program through a display console. 


Origin - A reference point whose coordinates are all zero. The absolute origin has display device 
coordinates equal to zero. A relative origin is any logical origin specified by the user. 


Output Primitive - A picture element having a specific appearance. The Core System supports the 
following output primitives: line, text, polyline, marker, and polymarker. 


Painting - A technique used to create a pattern on the screen of a raster display. It is based on the 
path described by a stroke primitive, e.g. moving a vector perpendicular to itself “paints” a 
rectangle. 


Palette - A range of colors established in the color lookup table and displayable (not necessarily 
simultaneously) on the CRT. 


Pan - A translation of the window in the view plane. 


Parallel Transmission - A transmission method that uses a separate line for each data bit. All 
binary information of a word is transmitted at the same time but on different lines. 


Parameters - Data in a display file relating to attributes or other control information. 


Parity Bit - The bit added to a character to make the total number of ones in that character either 
odd or even depending on the type of parity being used. 


Parity Checking - A technique for detecting data errors where bits have changed value due to 
unwarranted electrical interference or equipment malfunction. The technique involves an 
extra bit, called a parity bit, in the data. See Even Parity, Odd Parity. 
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Passive Graphics - the use of a display console in a passive mode. It usually involves such devices 
as plotter and microfilm recorders. 


Passive Mode - A method of operation of a display console that does not allow any on-line user 
interaction or alteration of the display. 


Pattern - A repetitive way of describing the appearance of an object. 
Pel - Picture element. See Pixel. 


Persistance - The decay time of an image when painted on the phosphor of the CRT and then no 
longer illuminated. A high persistance phosphor provides a longer decay time. 


Perspective Projection - Projection of a three-dimensional object into a two-dimensional picture 
with depth information - distant objects appear smaller than near ones. 


Phosphor - The chemical coating on the inside face of a CRT which emits visible light when 
energized by an electron beam. 


Pick - An input primitive which returns the identification of an existing display item selected with a 
graphic input device, typically the touch of a light pen or the depression of the tip of a 
graphics tablet stylus. 


Picture - See Display. 


Pin-Cushion Distortion - A defect of CRT display devices whereby horizontal, parallel lines tend to 
bow towards each other. Hence a square looks like a pin-cushion. See Barrel Distortion. 


Pixel - A single picture element. The smallest displayable area on the display surface whose 
characteristics can differ from those of its nearest neighbors. Generally applies to raster 
displays. 


Plotter - A device which draws an image on a removable recording medium (paper, film, etc.) The 
common types are: analog plotters, digital plotters, raster plotters, pen plotters and photo 
plotters. 


Polygon - A closed figure with straight edges; often used as the 3-D data structure for shaded 3-D 
systems. Especially relevant to figures with more than 4 sides. 


Primitive - See Display Element, Input Primitive, and Output Primitive. 
PROM - Programmable Read Only Memory. 


Prompting - Any method of informing the user of possible action. This is often done by displaying a 
message or a menu on the display surface, by lighting Programmable Function Keys, etc. 


Programmable Function Key - A special key which (when Beprenscn)s will emit a code sequence, as 
previously programmed. 


Q-Bus - A high speed bus structure for the LSI-11 processor. AED’s LSI-11 interface for the 512/767 is 
a Q-Bus interface. Registered Trademark of Digital Equipment Corporation. 


Queued Attention - A method of saving all information associated with attention or logical inter- 
rupts originating from graphic input devices until processing can be done for each of them on 
a first-in first-out basis. 


RAM - Random Access Memory. Items stored can be retrieved as needed regardless of their location in 
storage. In other words, the 100th item can be retrieved without having to read the first 99. 


Random Scan - See Refresh Line-Drawing Display. 


Raster - A rectangular matrix of pixels. It is also used synonymously with pixel, i.e. Raster Scan, 
Pixel Scan 


Raster Display - Any display which creates an image by a matrix of dots (Pixels). 
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Raster Scan - A technique for generating an image with an intensity controlled line-by-line sweep 
across the display surface. This technique is used to generate a picture on a TV set. It is also 
used to digitize an image with a flying spot scanner. 


Real-Time-Scan-Conversion - A technique to achieve the speed of a refresh line-drawing display 
while using a raster output device. Images are stored as geometric descriptions in a display 
file which is scanned one or more times per refresh cycle to generate a video signal. 
Modifications to the geometry of the image are instantly visible on the display. 


Reflectance - A surface property of a three-dimensional object which determines the amount of 
incident light reflected. 


Refresh Display - A graphic display which uses a low (short) persistance phosphor CRT. Since the 
image is retained by the phosphor for only a short period of time, the image must be rewritten . 
many times a second in order to remain visible and avoid flicker. Contrast with Direct-View 
Storage tube. 


Refresh Line-Drawing Display - A display which consists of at least a CRT, a display processor, 
and a display generator. The display processor decodes instructions from memory (either host 
or display), and then presents commands to the display generator which produces vectors on 
the CRT. Also referred to as a calligraphic display or Random-Scan Display. 


Refresh Rate - The rate at which a display frame is regenerated. Typically it is 25-60 Hz. . 


Relative Vector - A vector whose end points are defined with respect to a reference origin other than 
the absolute origin. Contrast with Absolute Vector and Incremental Vector. 


Repeatability - A measure of the accuracy of the retrace of a display element. 


Resolution - The smallest distance between two display elements which can be perceived as two 
distinct elements by the viewer. 


Retained Segment - A Segment which need be defined and named but once; can then be called and 
redisplayed. See Segment and Temporary Segment. 


Rotate - To turn a display item about an axis in the image space. 


RGB - Red, Green, Blue. A measure of color based on relative intensities of each of the three primary 
colors. See HSL. 


RS 170 - A video standard pertinent to RGB. 


_RS232-C - A document (standard) defining the interface between terminal equipment and data 


communication equipment employing serial binary data interchange. 


Rubber Banding - A technique for moving the common vertex of a set of straight lines while the 
other end points remain fixed. 


Run-Length Encoding - A data compression technique used in communicating with a raster display 
(either from an I/O device or a host computer). A single reference describes the number of 
pixels along the scan line that have the same display identity (color or black and white 
shade). | 


Saturation - (See Hue) 
Scale Factor - A number which multiplies the vector end point coordinates to produce scaling. 


Scaling - A transformation function that alters a display item by multiplying its coordinates by 
constant values. The effect of scaling is to change its size, either in the display image, in the 
graphics data base, or in both. 


Scan Conversion - The process of taking an image defined in terms of entities and redefining it as a 
series of points on a group of raster scan lines. 
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Scan Converter - A device (e.g., digital computer memory or dielectric target) on which a display can 
be written in refresh line-drawing mode and read out in raster scan mode. 


Scissoring - A process used by the vector generator to blank the beam whenever the beam is moved 
outside of the screen (where the image becomes distorted). See Window. , 


Screen Size - The size of a CRT is the diameter of the tube or, for a non-rounded type, the length of 
the maximum diagonal. The screen size sometimes refers to the dimensions - length and 
breadth - after the CRT has been mounted in its housing. Because of tube mounting and 
deflection limits, the view area may be less than the screen size. 


Scrolling - The continous vertical or horizontal movement of the display elements within a viewport; 
old data disappears at the opposite edge. 


Segment - An ordered collection of output primitives defining an image which is part of the picture 
on a view surface. A segment usually possesses attributes such as visibility and detectability. 
See Display Segment. 


Segment Attribute - A general characteristic of a Retained Segment. The Core System specifies one 
static attribute which specifies what image transformations can be applied to a Segment, and 
four dynamic attributes: visibility, highlighting, detectability, and image transformation. The 
values of a retained segment’s dynamic attributes can be varied, hence modifying the 
segment’s characteristics. 


Selective Erase - Remove one or more specified display items without affecting the remainder of the 
Display Image. 


Sequential Scanning - The writing of each horizontal line in order from top to bottom. Sequential 
scanning allows the picture to Flicker when the refresh rate is not high enough to match the 
persistence of the phosphor because the upper portion fades while the lower portion is being 
intensified. This method of scanning is in contrast to interlaced scanning which combats 
flicker by tracing all the even numbered lines first and then tracing the odd numbered lines, 
so that the screen surface is covered twice during each refresh cycle. 


Serial Transmission - Transmission of information done one bit at a time, in sequence over a single 
transmission line. Expressed in terms of baud (bits/sec). 


Shading - Computation of the intensities and colors of the surface of a three-dimensional object based 
on light source, viewing location, and surface properties: color, spatial reflection and 
translucency. The term shading is sometimes used erroneously to indicate Fill. 


Shadow Mask - A metal plate pierced with small round holes in a triangular pattern inside a CRT, 
such that three guns controlling red, green and blue colors can sieve electrons through the 
mask to create color on the tube phosphor, based on three components. 


Shaft Encoder - A device attached to the wheels of a mouse for delivering electrical pulses as the 
wheel rotates. 


Short Vector - A vector created by a command which generally occupies one word in the display file. 


Snow - A display condition produced by random noise on the display signal, and in the displayed 
image, usually indicative of a weak signal. 


Soft Copy - Any electronically stored display image. Contrast with Hard Copy. 


Spot Size - The diameter of the spot reproduced by the beam on the CRT face. This measurement is 
often made between the spot’s half-amplitude points and is usually expressed in mils 
(thousandths of an inch). 


Staircasing - An effect of non-linearity in raster displays, where a straight line may resemble a 
staircase. A form of aliasing. See Jaggies. 
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Standalone System - A graphic display with its own computer. Typically, it also includes standard 
computer peripherals such as rotating mass memory, magnetic tape and line printers. 


Stroke Character Generator - A character generator that forms characters composed of line 
segments. Contrast with Matrix Character Generator. 


Stylus - A hand-held pointer used to input coordinate data. Some examples are light pen, a sonic pen, 
and a tablet stylus. See Graphic Input Device. 


Synchronous - In data transmission, a system where messages are sent from one device to another 
as a group of characters. Typically used for high speed and transmission of large amounts of 
data. 300 to 19,200 bits per second is typical. BSC or Bisync is a common type of synchronous 
transmission. Contrast with Asynchronous. 


Tablet - See Data Tablet and Digitizer. 
Tag - A unique name assigned to a segment. 


Tearing - A display condition in which groups of horizontal lines are displayed in an irregular 
manner. | 


Temporal Priority - A protocol on the display for overlapping primitives. The most recently 
displayed output obscures the less recently displayed. 


Temporary Segment - A nameless Segment having no segment attributes. The image defined by a 
temporary segment remains visible only as long as information is added to the displayed 
picture. A temporary segment’s image disappears as soon as a new frame action occurs, i.e. as 
soon as information is removed from the display picture. Contrast with Retained Segment. 


Text Mode - Synonymous with Alphanumeric or Alpha Mode. Contrast with Interpreter or 
Graphics Mode. 


Text String - A set (or string) of consecutive text characters with a length attribute specified either 
explicitly or implicitly by means of a terminating character. 


Texture - A description of the spectral reflection properties of a surface. 


Three-Dimensional Hardware - Display processor hardware which operates on images defined in 
three-dimensional spaces, i.e., with Z axis information as well as X and Y. Three-dimensional 
hardware typically covers depth cueing and three-dimensional transformations (rotation, 
translations) as well as, occasionally, hardware to aid perspective viewing and the removal of 
‘Hidden Lines’. 


- Thumb Wheel - A dial or wheel that can be rotated to provide a single axis manual control of the 


movement of a display item, typically the cursor and/or the window. See Graphic Input 
Device. 


Touch Panel - An accessory for a panel plasma or CRT display. The operator interacts with the 
graphics system by simply touching points of interest on the displayed image. This direct, 
intuitive method of communication is ideal for applications such as computer aided education, 
where the users are not trained operators. 


Trace Interval - The time during which a visible raster line is scanned. 


Track Ball - A device manipulated by the palm or fingers to send coordinate data to a display. 
Normally used to move a cursor on the screen. See Graphic Input Device. 


Tracking - The process of moving a predefined symbol across the surface of the display screen with a 
Graphic Tablet stylus, Joystick, Mouse, or other Graphic Input Device. 


Tracking Symbol - A cross or other symbol on the display surface used for indicating the position of 
a Stylus. See Cursor. 
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Transformation Function - A mapping function that specifically handles coordinate transfor- 
mations such as scaling, rotation, translation and projection. 


Translation - The movement of a display item from one point to another in the image space without 
rotation. 7 


Transparency - A property of an object (hardware or software) which allows image information to be 
transmitted through it without distortion. 


True - Binary number 1. 


Unibus - The single, high speed bus structure used by the PDP-11 and VAX processors. AED’s 
embedded PDP-11 interface is UNIBUS compatible. Registered Trademark of Digital Equip- 
ment Corp. : 


Valuator - An input primitive, which allows the terminal operator to transmit a scalar value to the 
graphic application, typically implemented as an analog control dial, Joystick, Mouse, etc. 


Vector - A graphic element possessing the attributes of magnitude and direction. 


Vector Generator - A function generator which in hardware takes vector definition data, typically X 
and Y beam displacements or end point coordinates, and draws a line directly on the screen. 


Vector Type - The specification of the vector appearance. For example, solid, dashed, short-dashed, 
and dot-dash. See Line Style. 


Vertical Resolution - In raster-scan graphic systems, the number of visible lines displayed by a 
Monitor, or the number of display memory addresses representing pixels along the vertical 
axis of the display. In video systems, the number of horizontal test-pattern lines which can be 
reproduced by a camera and monitor. (Typically equal to 70% of the displayed raster lines. ) 


Vertical Retrace - The return of the electron beam to the top of the CRT screen at the start of each 
Field or Frame interval. 


Video Mixing - The formation of the display image by a combination of display planes in a Multiple 
Plane Frame Buffer device. 


Video Signal - A continuously varying voltage that specifies the intensity along each scan line of the 
image. It modulates the beam current and produces a trace of varying intensity. 


View Area - That portion of the screen on which images can be displayed. Typically, the boundaries 
of the viewing area are set by hardware limiting amplifiers to be within the bounds of the 
Screen Size. 


Viewing Transformation - An operation that maps positions in World Coordinates to positions in 
normalized device coordinates. In addition, it specifies the portion of the world coordinate 
space that is to be visible. 


View Plane - A logical output surface represented in two dimensions. The model space is projected 
onto the view plane. It can be extended to a three-dimensional viewing volume. 


Viewport - A bounded area within the Device Space which presents the contents of a window. The 
viewport may include the entire device space. 


Virtual Bit Mapping - A software technique to reduce memory requirements in raster displays. 
Graphics are restricted to a rectangular region comprising only part of the screen; the rest is 
relegated to alphanumerics. 


Visibility Priority - The visibility or order of overlapping Primitives. See Temporal Priority. 


Window - A bounded area within image space that contains a scissored subset of the display data. 
The window may include the entire image space. 
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Word - A set of bits that occupies one storage location and is treated by the computer as a unit. Word 
lengths are typically 8-bit, 16-bit or 32-bit for computers and usually longer for display 
processors. . 


World Coordinates - The coordinate system of the model being studied. It may be in a space of more 
than two dimensions. . 


Wrap Around - A situation in which a display element goes off the edge of the display surface and 
reappears on its opposite side. Scissoring is used to prevent wrap around. 


Writing Tablet - See Data Tablet and Digitizer. 
Yoke - The system of electromagnetic deflection coils outside the glass bulb of the CRT. 


Zoom - The process of scaling all elements of a viewport to give the appearance of having moved 
towards or away from a point or object of interest. 
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